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East  and  West 
North  and  South 

WHEREVER  roads  and  high- 
ways are  under  construction, 
in  fact  almost  everywhere,  you  will 
find  modern  machinery  carrying  on 
with  unfailing  dependability.  New 
standards  in  performance  are  being 
established  —  more  highways  are 
being  built  in  less  time  than  ever 
before. 

In  this  important  development  Na- 
tional Equipment  Corporation  is 
both  a  pioneer  and  a  leader.  N.E.C. 
engineering,  working  with  intimate 
knowledge  of  the  industry,  builds 
to  the  requirements  of  the  con- 
structor. Each  new  development, 
each  new  machine  fills  a  definite 
need.  It  fits  into  the  new  plan  be- 
cause N.  E.  C.  builds  a  complete 
line  of  equipment. 
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Illumination  Features  of 

The  Century  of  Progress 

Exposition 

ByC.W.  Farrier, '16 

Assistant  Director  Of  Works  Century  Of  Progress 


SPECTACULAR  uses  of  il- 
lumination are  expected 
to  make  Chicago's  1933 
World's  Fair  an  exposition  that 
will  be  talked  of  throughout  the 
world.  At  the  same  time,  new 
utilizations  of  lights  and  novel 
methods  of  obtaining  dramatic  ef- 
fects may  be  developed  which  will 
profoundly  influence  the  future  of 
the  science  of  illumination. 

With  the  towering  skyline  of 
Chicago  as  a  backdrop,  the  site  of 
A  Century  of  Progress  Exposition 
offers  a  splendid  opportunity  for 
picturesque  illumination.  The  Pair 
grounds  at  night  can  be  made  into 
a  scintillating  panorama  of  lights 
— an  ever-shifting 
scene  with  deli- 
cate pastels,  bril- 
liant hues  and  an 
ebb  and  flow  of 
rainbow  colors. 

These  effects 
can  be  made  visi- 
ble for  miles  out 
on  Lake  Michigan 
and  up  and  down 
the  shore  line. 
They  will  satisfy 
the  urge  of  visit- 
ors for  new  and 
unusual  things  to 
see.  Startling  dis- 
plays in  lighting 
will  be  produced 
not  merely  for  the 
sake  of  showman- 
ship, but  with  an 
aesthetic   and 


practical  intent  and  an  eye  on  the 
future. 

The  foremost  brains  in  the 
science  of  illumination  are  being 
mobilized  to  make  this  Exposition 
a  great  lighting  spectacle.  The  re- 
sources of  great  electrical  com- 
panies, their  most  recent  discov- 
eries and  highly  perfected  equip- 
ment are  being  made  available  to 
A  Century  of  Progress  for  this 
purpose.  A  committee  composed 
of  some  of  the  most  notable  il- 
lumination experts  in  America  has 
been  formed  to  work  out  plans. 
In  the  Administration  building  on 
the  lake  front,  a  lighting  labora- 
tory is  in  operation  where  various 


devices  are  tested,  new  schemes  of 
lighting  are  evolved,  and  the  prob- 
lems arising  from  the  location, 
building  design,  and  coloring  are 
studied. 

The  long  trail  from  the  carbon 
arc  lamp  and  incandescent  bulb 
to  the  Neon  tube  has  wrought 
some  startling  improvements  in  il- 
lumination. Most  of  this  develop- 
ment has  occurred  in  the  forty 
years  which  have  elapsed  since 
the  World's  Fair  of  1893.  In  this 
period  the  metallic  filament  in- 
candescent light  has  been  devel- 
oped with  a  higher  intensity  of 
light,  an  amazingly  longer  life  and 
added  efficiency.  Concentrated 
filaments  have 
been  perfected 
which  permit  the 
focusing  of  a  beam 
of  light  for  speci- 
fic illumination 
purposes.  The  dis- 
covery and  im- 
provement of  gas- 
eous  tubes  and 
vapor  tubes  of 
various  descrip- 
tions has  widened 
t  h  e  illumination 
horizon  wonder- 
fully. At  the  same 
time  the  develop- 
ment of  light  pro- 
jecting apparatus 
has  registered  cor- 
responding advan- 
cements. 

Expositions      of 
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the  past  have  contributed  much  to 
the  development  of  illumination. 
In  1893  when  the  incandescent 
lamp  was  still  young,  the  exterior 
illumination  effects  at  the 
World's  Fair  were  obtained  In- 
st ringing  or  festooning  exposed 
bulbs  of  sixteen  and  thirty-two 
candle  power  around  the  exteriors 
of  the  buildings.  This  system  be- 
came subsequently  known  as 
"Outline"  lighting. 

The  eleven  years  that  elapsed 
until  the  St.  Louis  Fair  in  1904 
witnessed  practically  no  change, 
except  that  this  type  of  illumina- 
tion was  expanded  in  volume. 

In  1915  the  San  Francisco  Ex- 
position introduced  "floodlight- 
ing" for  what  is  thought  the  first 
time,  in  which  the  sources  of  the 
light  were  concealed.  The  sur- 
faces of  some  of  the  buildings 
were  bathed  in  clear  light  and 
sometimes  in  lovely  pastel  shades 
from  these  concealed  lights.  Glass 
jewels  illuminated  like  blazing 
gems  were  also  used  for  the  first 
time  in  this  exposition  to  adorn 
the  towers  and  buildings.  The 
illumination  of  the  1915  Panama- 
Pacific  Exposition  provided  an  un- 
forgettable experience  for  those 
who  saw  it. 

Within  the  past  few  years  out- 
standing effects  in  illumination 
have  been  achieved  at  the  Rio  de 
Janeiro  Exposition  in  South 
America  and  at  the  Barcelona 
Fair  in  Spain.  In  the  Barcelona 
Fair  in  particular,  new  advance- 
ments in  lighting  were  apparent. 
Colored  lights  swept  over  almost 
the  entire  exposition  grounds  in 
rhythmic  cycles  by  means  of  a 
central  control  station. 

The     experience     and     develop- 


ments of  the  past  w 
be  utilized  as  a  founda- 
tion for  the  illumina- 
tion schemes  of  the 
1933  Chicago  World's 
Fair.  But  the  lighting 
engineers  are  striking 
out  in  new  directions. 
making  use  of  new  ma- 
terials and  evolving  a 
new  philosophy  of 
lumination. 

Naturally,  many  of 
the  things  that  were  ap- 
plicable to  an  exposi- 
tion in  the  past  will  not 
be  practical  in  the  case 
of  A  Century  of  Prog- 
ress. For  instance,  in 
the  1893  Fair  and  in 
most  of  those  which 
have  succeeded  it,  the  | 
buildings  were  praetic-  I 
ally  all  colored  white. 
In  the  1933  Fair  the 
buildings  will  be  color- 
ed in  a  variety  of  hues, 
i  n  c  1  u  ding  reds  and  a 
blues,  whites,  blacks 
and  yellows,  gold  and 
silver.  This  in  itself 
will  necessitate  the  use 
of  devices  to  accentuate  An  iMcTV,r 
and  differentiate  the 
various  colors  of  the  structures. 
In  previous  Fairs,  use  has  been 
made  of  symmetry  and  balance  in 
the  grouping  of  buildings  about  a 
central  lagoon  or  concourse.  The 
1933  Exposition  utilizes  balance 
in  composition  but  not  in  symme- 
try. The  buildings  will  present 
masses  rather  than  height.  These 
architectural  departures  require  a 
similar  departure  in  illumination 
practice. 

As  they  are  now  projected,  the 
general  plans  for  the  exterior  il- 
lumination of  the   1933  Fair  con- 
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the    Travel    and    Transport    building    which    embodies    the    first    applk 
architecture   of   the   suspension    bridge   principle. 


template  an  increase  in  the  inten- 
sity and  spectacular  qualities  of 
the  lighting  as  it  rises  vertically. 
That  is,  the  building  surfaces 
close  to  the  ground  may  be  bathed 
in  misty  light,  while  the  towers 
and  pylons  and  high  points  will 
blaze  with  brilliant  illumination 
effects  such  as  metallic  jewels  of 
high  reflected  candle  power,  visible 
for  miles  around  Chicago  and  out 
on  Lake  Michigan.  It  is  planned 
that  the  recessed  portions  of  the 
buildings  will  be  made  intense 
pools  of  light,  against  which  the 
projecting  portions  will  stand  out 
in  bold  silhouette. 

At  strategic  points  between  the 
lower  and  upper  illumination 
levels,  there  may  be  special  light- 
ing effects  to  catch  the  eyes  of 
tlie  millions  of  visitors.  These 
may  include  dancing  and  scintil- 
la!, ng  colors,  shadow  effects, 
luminescent  and  iridescent  fea- 
tures, vapor  effects,  water-falls, 
flaming  pylons,  and  other  breath- 
taking effects. 

The  general  effect  may  be  com- 
pared to  the  spectacle  of  a  city 
shrouded  with  mist  in  the  early 
morning,  but  with  the  tops  of  its 
spires,  towers  and  tall  buildings 
piercing  the  mist  and  shining 
forth  in  the  sun. 

A    number    of    especially    pic- 
(  Continued  on  page  26) 


The  Hoover  Dam 


By  G.  W.  Schodde,  '32 


Student  In  the  Department  of  Fire   Protection  Engineering 


FOR  u  n  t  n  1  il  centuries  the 
waters  of  the  Colorado 
h  a  v  e  been  alio  w  e  d  to 
tear  their  way  through  its 
deep  canyons  and  spread  period- 
ically over  the  valleys  of  the 
southwest.  The  challenge  of  this 
river  of  destiny  has  been  heard 
and  once  again  man  has  set  out 
to  subdue,  control  and  utilize  the 
waters  rightfully  named  the  Red 
River  in  1740  by  Father  Francisco 
Gances. 

The  Colorado  has  been  sawing 
its  way  through  these  rock  moun- 
tains for  ages,  its  turbid 
waters  descending  more 
than  7,500  feet  to  reach 
sea  level.  During  these 
long  years  there  have  been 
periods  when  the  river, 
swollen  by  the  melted 
snows  and  spring  rains, 
became  a  roaring  monster 
discharging  at  its  feet  as 
high  as  300,000  cubic  feet 
per  second.  Then  this 
river  of  extremes  has  set- 
tled to  a  quiet,  peaceful 
stream  carrying  only  2,000 
cubic  feet  per  second  to 
the  southland  thereby 
placing  the  450,000  acres 
now  under  irrigation  and 
the  60,000  people  under 
the  threat  of  being  washed 
out  or  burnt  up. 

Man  has  accepted  this 
last  challenge  of  Nature 
and  on  December  21,  1928, 
the  President  approved 
the  Boulder  Canyon  Pro- 
ject Act,  which  authorized 
the  construction  by  the 
Secretary  of  the  Interior 
of  the  Boulder  (now 
Hoover)  Dam  and  inci- 
dental works  on  the  Colo- 
rado River  at  a  cost  not 
to  exceed  $165,000,000. 


This  mammouth  undertaking 
will  be  closely  watched  by  the 
engineering  world  for  problems 
will  come  up  that  have  never  been 
faced  before.  The  dam  will  re- 
pay  the  government  for  its  ex- 
penditure by  controlling  the 
floods,  improving  navigating  con- 
ditions and  regulating  the  flow  of 
this  famous  Red  River ;  by  storing 
water  and  delivering  it  for  irri- 
gation purposes  in  this  large  cor- 
ner of  the  United  States;  by 
governing  the  silt  deposits  and 
furnishing  a  water  supply  for  the 


metropolitan  southwest;  and  last- 
ly furnishing  1,(1(10,(100  or  1,200,- 
<i(l()  horse  power  of  hydro-electric 
energy,  depending  upon  the  re- 
quirements of  the  contractors  who 
purchase  the  power. 

When  the  dam  is  in  place  an  an- 
nual 100,000  acre-feet  of  mud  will 
he  dropped  into  the  lake  but  this 
lake  is  so  large  that  two  centuries 
will  pass  before  this  mud  deposit 
will  be  noticed. 

Before  the  actual  work  can 
even  be  started  plans  had  to  be 
formulated  for  transportation, 
living  quarters  and  power. 
For  this  work  is  going  on 
in  a  country  where  the 
temperature  ranges  from 
2  0  t  o  1  2  0  d  e  g  r  e  e  s  F. 
Where  sand,  sagebrush 
ami  lizards  are  your 
company  and  only  rough, 
unmarked,  often  washed 
out,  trails  cross  from  one 
desert  wharf  to  another. 
The  sun  beats  so  insistent- 
ly and  the  air  is  so  dry 
that  one  quickly  loses  his 
love  for  the  rugged  beauty 
and  splendor  of  these 
m  o  u  n  t  a  i  n  s  and  deep 
gorges. 

The  need  for  transpor- 
tation facilities  was  met 
by  the  government  and 
the  states  of  Nevada  and 
Arizona.  A  22.7  mile 
branch  railroad  from  the 
Union  Pacific  main  line  to 
Boulder  City  is  now  com- 
pleted. The  United  States 
section  of  this  branch  rail- 
road. 10J4  miles  in  length, 
running  from  Boulder 
City  to  the  canyons  rim, 
is  now  under  construc- 
tion. The  contractor  has 
put  in  20  miles  of  railroad 
himself.     The  vertical  ele- 
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npleted  dam,   shiwing  dam,  powerhous 


vator  running  from  the  canyon 
rim  to  the  rivers  bed  is  in  itself 
an  engineering  feat,  for  the  hand- 
ling of  the  materials  for  the  dam 
alone  will  be  a  tremendous  task. 
More  than  5,000,000  barrels  of  ce- 
ment will  be  required,  enough  to 
tax  the  capacity  of  two  ordinary 
cement  plants.  About  19.000,000 
pounds  of  reinforcing  steel  will  be 
used  and  large  quantities  of  lum- 
ber will  be  needed.  Several  mil- 
lion pounds  of  explosives  are  re- 
quired for  foundation,  diversion 
and  spillway  excavation.  The 
great  turbines  and  generators  for 
the  power  house  will  have  to  be 
lowered  and  installed.  The  3,700,- 
000  cubic  yards  of  excavated  ma- 
terial will  have  to  be  brought  to 
the  rim  and  unloaded  on  the  des- 
ert's floor.  This  inclined  freight 
elevator  guide  structure  will  be 
located  on  the  slope  of  the  canyon 
wall  immediately  downstream 
from  the  power  house  on  the 
river.  It  will  complete  a  rise  of 
594  feet.  A  channel  is  to  be  ex- 
cavated in  the  rock  wall  and  lined 
with  concrete  in  which  track  rails, 
structural  guides,  and  other  metal 
work  will  be  installed  to  guide  the 
elevator  car.  A  spur  track  con- 
structed in  a  concrete  foundation 
will  connect  this  guide  structure 
to  the  power  house.  The  speed  of 
this  transfer  car  is  60  feet  per 
minute  and  the  size  of  the  car 
platform  is  12  feet  by  50  feet, 
large  enough  to  hold  any  freight 
car.  This  transfer  car  will  be 
used  by  the  contractor  during  the 
construction  period  for  transport- 
ing labor,  materials  and  supplies. 
Even  after  the  construction  of  the 
dam,  power  plant,  and  appurte- 
nant works,  the  elevator  will  still 


be  used  by  the  government  for 
general  operation  and  mainten- 
ance purposes. 

Trucking  conditions  have  been 
accentuated  by  the  building  of  an 
air-line  oiled  highway  to  Las 
Vegas  and  then  to  Boulder  City. 
This  road  we  found  to  be  excep- 
tionally good  but  in  continual 
danger  of  being  washed  out,  espe- 
cially during  the  month  of 
August.  The  government  has 
constructed  an  oiled  road  from 
Boulder  City  to  the  rim  of  the 
canyon  overcoming  heavy  grades 
and  cutting  through  rock  cliffs. 
It  is  expected  that  another  high- 
way will  soon  be  built  on  the  east 
side  of  the  river  to  connect  the 
dam  with  Kingman,  Arizona.  A 
roadbed  has  been  begun  about  100 
feet  above  the  water  and  its  rib- 
bon like  winding  has  been  extend- 
ed by  the  aid  of  blasting  and 
machinery  for  several  miles.  How 
they  get  up  or  down  seems  a 
miracle  for  blank  walls  and  a  gap- 
ing chasm  envelope  them,  al- 
though in  seemingly  constant 
danger  of  toppling  off,  they  push 
their  blunt  noses  further  and  fur- 
ther along  the  steep  sides. 

Like  in  the  rush  days  of  "  '49." 
Boulder  City  has  risen  from  the 
desert  carpet  of  sagebrush  and 
forced  its  way  towards  the  sky 
but  unlike  those  earlier  boom 
towns  Boulder  City  will  be  a  well- 
planned  town.  Contracts  are  be- 
ing let  for  buildings,  waterworks, 
sewerage  system,  lighting  sys- 
tem, street  surfacing,  sidewalks 
and  curbs.  A  total  cost  of  $2,- 
000,000  will  be  required  to  build 
the  town.  A  steel  tank  holding 
2,000,000  gallons  of  water  receives 
its  supply  from  a  pumping  station 


v  "New  Reclamation  Era 


being  built  by  the  Nevada-side 
engineers.  Pumps  are  being  in- 
stalled which  will  lift  the  water 
2,000  feet  through  the  9  miles  of 
pipe  lines. 

The  power  is  being  furnished 
by  the  Southern  Sierras  Power 
Co.  who  brought  the  Hoover  Dam 
line  a  distance  of  222.2  miles  from 
San  Eernadino,  although  the 
work  was  started  at  Victorville. 
The  transmission  conductor  is  4/0 
aluminum  strand  cable,  steel  rein- 
forced. The  standard  supports 
are  two  legged,  II  type,  latticed 
steel  structures,  spaced  7  to  the 
mile  with  34-foot  steel  angle  cross 
arms.  The  line  is  insulated  with  9 
insulator  disks  on  suspension  and 
10  on  dead  ends.  The  total  weight 
of  steel  is  5,000,000  pounds ;  there 
are  1.0S0.000  pounds  of  cable  and 
43,840  insulator  disks. 

The  tedious  job  of  stringing 
this  cable  was  greatly  aided  by 
the  use  of  tractors  which  carried 
the  cable  and  by  proper  manipula- 
tion laid  the  cable  in  a  never-end- 
ing stream  at  a  rate  of  1.45  miles 
per  day;  a  performance  wiiich  is 
believed  to  be  close  to  a  record 
for  this  type  of  construction. 

The  cost  of  the  completed  trans- 
mission and  telephone  lines  and 
sub-station  will  approximate  $1,- 
500,000  but  in  no  sense  is  this 
wasted  for  after  the  power  plants 
at  the  dam  are  in  operation  this 
high  line  will  be  carrying  power 
away. 

"\\  ith  these  basically  vital  prob- 
lems met  and  accomplished  be- 
fore ever  actual  work  on  the  dam 
begins  the  engineers  have  then- 
foundations  well  laid. 

The  first  task  is  the  diversion  of 
the  river  itself  and  this  is  being 
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accomplished  by  the  excavation  of 
four  great  diversion  tunnels  50 
feet  in  diameter  and  extending  al- 
most a  mile  in  length.  They  will  be 
bored,  two  through  each  moun- 
tain. This  task  alone  presents  one 
of  the  major  undertakings  of  the 
whole  enterprise. 

Four  tunnels  have  eight  ends 
which  provide  eight  points  at 
which  men  and  machinery  can  be 
applied  to  the  task.  That  they 
might  apply  more  machinery  and 
more  man  power  the  contractor 
ran  an  'adit'  which  is  a  cross 
tunnel  intersecting  the  line  of  the 
major  tunnels,  from  each  side  of 
the  floor  of  Black  Canyon.  These 
adits  cut  the  mile-long  tunnels  in 
two  parts  and  created  new  points 
from  which  work  on  them  might 
be  prosecuted.  They  in  fact 
doubled  the  number  of  points  of 
attack.  They  provided  sixteen 
such  points  instead  of  eight. 

These  tunnels  are  being  bored 
in  spite  of  the  worst  climate  con- 
ditions, for  the  temperature  along 
the  river  bed  runs  as  high  as  129 
degrees  F.  with  no  ventilation  to 
relieve  the  atmosphere.  By  blast- 
ing and  the  use  of  Ingersol- 
Rand  air  compressors  they  have 
already  "holed  through"  on  the 
pioneer  bore  of  the  first  of  the 
great  tunnels  which  are  to  carry 
the  flow  of  the  Colorado  river 
while  Hoover  Dam  is  being  built. 
The  progress  of  one  day  is  report- 
ed as  being  163  linear  feet  by 
crews  working  at  11  different 
heads.  On  account  of  the  size  of 
the  work  it  can  practically  be 
called  quarrying  rather  than 
tunneling.  The  procedure  be- 
ing followed  is  first  to  run  a 
twelve-foot    tunnel    all    the    way 


through  on  what  is  to  be  the  floor 
of  the  big  tunnel.  This  makes  it 
possible  then  to  install  a  car  sys- 
tem of  loading  and  carrying  away 
the  other  38  feet  that  must  be  re- 
moved in  creating  the  50-foot  tun- 
nel. 

A  stationary  air  producing 
plant  has  been  constructed  to  sup- 
ply the  air  compressors  that  are 
making  the  tunneling  possible.  It 
consists  of  a  battery  of  class  PRE, 
direct  connected,  electrically  driv- 
en compressors  having  a  com- 
bined capacity  of  25,000  cubic  feet 
per  minute. 

These  tunnels  are  to  be  finished 
in  18  months.  An  average  five- 
story  house  might  be  moved 
through  them  without  scraping  on 
top  or  sides.  1,563,000  cubic  yards 
of  rock  will  have  to  be  removed 
from  the  tunnel,  raised  to  the  rim, 
and  deposited  on  the  desert.  The 
whole  undertaking  will  necessi- 
tate the  removal  of  about  5,800,- 
000  cubic  yards.  8,000  miles  of 
drill  holes  will  be  required  in  get- 
ting out  this  rock  while  hundreds 
of  tons  of  drill  steel  will  be  worn 
out  in  penetrating  this  breccia 
rock  formation. 

These  tunnels  will  be  lined  with 
a  minimum  of  2  feet  of  concrete, 
thus  making  a  total  excavation  of 
56  feet  in  diameter  and  extending 
for  a  distance  of  4,000  feet.  These 
tunnels  that  are  costing  over  $5.- 
000,000  each  are  to  be  used  after 
the  dam  is  built  to  carry  the  ex- 
cess water  from  the  dam  into  the 
mighty  turbines  of  the  power 
house  at  its  base.  They  thus  serve 
both  in  a  temporary  and  perma- 
nent capacity.  The  two  nearest 
the  river  will  carry  water  to  the 
power  wheels,  and  the  two  outer 


ones  will  carry  away  flood  waters 
if  at  any  time  there  should  be  an 
overflow.  The  Rowe  Tunnel  in 
France  is  the  only  one  that  equals 
or  betters  these  four  tunnels  and 
that  has  a  width  of  78  feet  6 
inches  and  a  height  of  54  feet  4 
inches. 

The  Guernsey  Dam  with  its 
gates  50  by  50  feet  are  of  similar 
character  to  those  going  in  these 
tunnels  and  they  have  been  ope- 
rating successfully  for  several 
years.  Greater  size,  greater 
weight,  and  greater  strength  will 
be  needed  to  open  and  close  these 
50  foot  diameter  apertures  so  they 
will  be  63  feet  wide,  58  feet  high, 
21  feet  thick  and  weigh  13,200 
pounds. 

A  new  problem  has  confronted 
the  engineer  in  the  waste-way.  As 
can  be  seen  by  the  diagram  this  is 
an  inclined  shaft  starting  from 
the  highest  water  level  of  the  res- 
ervoir and  connecting  with  the 
two  outside  tunnels.  The  archi- 
tects have  provided  the  outlet 
works  with  a  capacity  of  400,000 
second  feet  while  the  great  flood 
of  1884  was  only  250,000  second 
feet.  A  second-foot  of  water  is 
one  cubic  foot  passing  a  given 
point  in  one  second  of  time. 

The  water  in  dropping  down 
this  650  foot  inclined  shaft  will 
give  rise  to  a  velocity  of  175  feet 
a  second.  This  is  higher  than 
present  day  experience  justifies  as 
all  known  precedents  stop  at  100 
feet.  So  as  to  be  sure  of  what 
the  outcome  will  be  the  engineers 
have  been  making  tests  for 
months.  Concrete  blocks  have  had 
jets  of  water  with  velocities  of 
175  feet  per  second  pointed  direet- 
(  Continued  on  page  22) 
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Sunspots  and  Radio 


By  James  W.  Juvinall,  '33 
Student  in  the  Department  of  Electrical  Engineering 


IT  has  been  quite  apparent  to 
those  whose  interests  have 
been  focused  on  radio  since 
its  popular  inception  some  ten 
years  ago,  that  of  late  years,  long 
distance  reception  has  decreased 
most  appreciably.  This  observa- 
tion is  the  more  discrepant  when 
there  is  considered  the  advent  and 
general  utilization  of  vastly  im- 
proved facilities  both  for  the 
broadcast  and  reception  of  radio 
signals. 

The  radio  engineer,  at  loss  to 
find  some  terrestrial  explanation 
for  this  seeming  incongruity, 
turns  his  attention  to  more  far 
reaching  sources,  and  his  search 
is  rewarded  by  the  discovery  of  a 
practically  positive  relation  be- 
tween sun  spot  activity  and  ra- 
dio reception.  To  even  the  lay- 
man, this  revelation  may  be  re- 
moved from  the  category  of  the 
impossible  to  the  field  of  the  high- 
ly probable,  merely  by  his  obser- 
vation of  the  fact  that  daytime  re- 
ception in  the  broadcast  zone  is 
vastly  poorer  than  night-time  re- 
ception. This  constitutes  the  most 
obvious  exhibition  of  the  effect  of 
the  sun's  rays  upon  radio.  And 
so  it  is  not  out  of  place  here  to 
present  a  brief  treatise  on  the  hy- 
pothetical explanation  of  solar  ac- 
tivity as  coincides     most     nearly 


with  the  views  of  the  majority  of 
scientists. 

To  the  observer  on  our  planet, 
sunspots  appear  through  the  tele- 
scope or  large  binoculars,  as  dark, 
circular  spots  on  the  photosphere. 
They  begin  in  a  small  black  point, 
which  grows  into  the  dark  "um- 
bra" or  center,  and  then  the  light- 
er "penumbra"  or  outer  ring  fills 
out.  After  perhaps  a  month,  the 
penumbra  closes  inward  over  the 
umbra  and  destroys  the  spot.  On 
rare  occasions  sunspots  have  been 
visible  to  the  naked  eye.  Sun- 
spots  have  been  described  as 
"great  solar  storms  resembling 
tornadoes,  in  which  the  hot  va- 
pors, whirling  at  high  velocity 
are  cooled  by  expansion."  Hale 
of  the  Mount  Wilson  Observatory 
in  1908,  by  means  of  the  spectro 
heliograph,  was  able  to  photo 
graph  different  layers  of  the  solar 
atmosphere  and  so  to  definitely 
establish  the  existence  of  vortices 
which  are  characteristic  of  cy- 
clonic storms  in  the  earth's  at- 
mosphere. By  analyzing,  with  pol- 
arizing apparatus,  the  character 
of  the  rays  of  light  radiating 
from  the  sunspots,  he  was  able  to 
demonstrate  that  the  light  emit- 
ted from  the  center  of  these  gi- 
gantic whirls  showed  unmistaka- 
l>lv    that    thev   were   electro-mag- 
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It  was  definitely  established, 
with  the  reappearance  of  the  last 
sunspot  cycle,  that  the  polarity 
of  these  spots  completely  reverses 
from  one  cycle  to  the  next.  The 
phenomena  led  Bjerknes,  a  Nor- 
wegian scientist,  to  suggest  that 
sunspots  are  only  the  visible  ends 
of  tubular  vortices  which  may 
extend  for  great  distances  below 
the  sun's  surface.  A  reversal  in 
the  direction  of  whirl  would  ac- 
count for  a  reversal  of  the  mag- 
netic polarity  of  the  sunspots 
with  the  change  of  cycle. 

The  ultimate  origin  of  these 
whirls  has  never  been  explained 
with  complete  satisfaction.  How- 
ever, a  highly  plausible  theory 
has  been  propounded  as  a  result 
of  the  observation  of  a  certain 
peculiarity  in  the  sun's  behavior. 
It  has  been  discovered  by  spec- 
troscopic observations  that  the 
period  of  rotation  of  the  sun  is 
not  the  same  for  different  parts 
of  the  solar  surface;  at  the  equa- 
tor, the  period  is  twenty-four  and 
one-half  days,  whereas,  in  the  lati- 
tude of  sixty  degrees,  the  rotation 
period  is  nearly  thirty-one  days. 
It  is  probable,  therefore,  that  this 
continued  slipping  of  the  atmos- 
pheric layers  of  lower  latitude 
past  those  of  higher  latitude 
might  result  in  eddy  currents 
which  would  be  favorable  to  the 
formation  of  cyclonic  whirls,  thus 
resulting  in  the  phenomenon 
known  as  sunspots. 

A  most  extraordinary  feature 
of  sunspots  is  their  periodicity. 
For  a  century  and  a  half,  suffic- 
ient records  have  been  kept  of  the 
appearance  of  sunspots  to  enable 
the  "degree  of  spottedness  of  the 
solar  system"  to  be  plotted 
against  time.  The  standard  unit 
now  in  universal  use  is  the  Wolf- 
ner  number,  which  equals 

K(10g  +  f) 
where  "g"  is  the  number  of 
groups  and  single  spots,  "f"  is 
the  total  number  of  spots,  and 
"K"  a  constant,  depending  on 
the  telescope,  the  observer  and 
conditions,  and  being  unity  for  a 
three-inch    telescope     magnifying 
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sixty-four  times.  The  resulting 
curve  shows  an  eleven  and  four- 
tenths  year  cycle,  superimposed 
upon  which  are  twenty-five  month 
and  fifteen  month  fluctuations. 

This  curve  is  almost  in  exact 
coincidence  with  the  curve  of  the 
intensity  of  terrestrial  magnetic 
storms.  During  a  severe  storm, 
the  compass  needle  may  swing 
several  degrees  within  an  hour, 
and  the  earth's  field  strength 
may  vary  as  much  as  four  or  five 
hundredths  of  a  gauss.  In  the 
light  of  such  a  remarkable  rela- 
tion between  sunspot  activity 
and  magnetic  storms  on  the  earth, 
it  is  highly  probable  that  the  mag- 
netic vortical  whirl  of  sunspots 
acts  as  a  directing  field  in  guid- 
ing electrons  escaping  from  the 
sun. 

The  induced  currents  caused  by 
the  earth's  interception  of  a 
stream  of  electrons,  will  distort 
the  terrestrial  magnetic  field,  and 
cause  the  variations  in  the  com- 
pass needle  and  other  manifesta- 
tions of  magnetic  disturbances 
characterizing  a  magnetic  storm. 

If  such  a  hypothesis  be  accept- 
ed, auroral  displays  may  be  easily 
explained.  When  a  conspicuous 
spot  appears  near  the  center  of 
the  solar  disc  approximately  in 
line  with  the  centers  of  the  earth 
and  the  sun,  there  is  a  very  good 
chance  that  an  electron,  in  its 
flight  between  the  two,  may 
strike  one  or  more  molecules  in 
the  rarefied  upper  atmosphere.  If 
the  velocity  of  the  electron  at  the 
instant  of  collision  is  sufficiently 
great,  it  may  knock  one  of  the 
electrons  out  of  the  molecule,  and 
instead  of  one  electron  and  un- 
charged molecule,  there  are  two 
electrons  and  a  positive  ion.  This 
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is  known  as  ionization  by  collu- 
sion. The  light  accompanying  the 
auroral  display  is  accounted  for 
by  the  fact  that  every  time  an  ion, 
which  has  been  formed  by  collu- 
sion, recombines  with  an  electron, 
it  gives  out  a  spurt  of  light  of  a 
definite  wave  length.  The  effect  is 
exactly  the  same  as  that  when 
cathode  rays  in  a  vacuum  tube 
ionize  the  minute  quantities  of 
gas  in  the  tube  and  cause  it  to 
glow. 

Therefore,  if  the  electron  the- 
ory be  admitted  as  a  working  hy- 
pothesis, it  can  be  stated  almost 
without  reservation,  that  sun- 
spots,  whether  they  themselves  be 
cause  or  effect,  are  responsible  for 
an  excess  number  of  electrons  be- 
ing transmitted  to  the  earth  from 
the  sun. 

In  consequence  of  these  electro- 
magnetic effects  of  sunspot  activ- 
ity on  the  earth,     it   is   plausible 


that  radios,  being  closely  allied 
with  such  phenomena,  be  also  af- 
fected by  such  activity.  Rough 
comparisons  were  made  in  1925 
and  a  curve  of  the  estimated  rela- 
tive intensity  of  radio  reception 
in  all  parts  of  the  earth  co-incid- 
ed  with  some  degree  of  accuracy 
with  the  Wolfner  curve. 

It  was  not  until  February  of 
llll'ti,  however,  that  actual  quan- 
titative measurements  of  radio 
reception  were  begun  and  an  ac- 
curate record  kept.  G.  W.  Pick- 
ard  in  his  laboratory  in  Newton 
Center.  Massachusetts,  devised  a 
set  of  apparatus  for  determining 
in  an  impersonal  and  unpreju- 
diced manner,  the  intensity  of  the 
incoming  radio  signals.  The  ra- 
dio apparatus  is  a  super  hetro- 
dyne  receiver  feeding  into  a  self 
recording  galvanometer  which 
registers  the  strength  of  the  car- 
rier wave  of  the  broadcasting 
station. 

Radio  station  WBBM  in  Chica- 
go was  selected  to  cooperate  with 
Dr.  Pickard  in  the  research.  This 
broadcasting  station  scrupulous- 
ly maintains  a  constant  energy 
output  in  its  antenna  circuit,  and 
the  receiving  set  is  calibrated 
each  day  by  means  of  a  small  lo- 
cal oscillator  in  the  laboratory. 
The  output  of  the  local  oscilla- 
tor necessary  to  maintain  full  de- 
flection of  the  recorder  in  the  re- 
ceiving circuit  is  then  read  from 
the  microammeter  in  the  circuit, 
and  so  the  constant  of  the  appar- 
atus is  determined.  Thus  local 
sources  of  error  at  both  the  trans- 
mitter and  the  receiver  are  elim- 
inated, and  any  variation  in  the 
reception  may  be  attributed  whol- 
(  Continued  on  page  30) 
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The  Eleventh  Annual  E.  C.  M.  A. 
Convention 

By  A.  R.  Viel,  '32 

Student  in  the  Department  of  Chemical  Engineering 


EYEPY  y  ear.  representa- 
tives of  the  members  of 
the  Engineering  College 
Magazines  Associated  meet  in 
conventi  in.  E  litors  or  business 
managers  from  the  twenty-four 
publications,  issued  by  the  largest 
engineering  colleges  in  the  coun- 
try, gather  to  further  their  com- 
mon aims;  to  realize  more  fully 
the  ambition  of  performing  a 
duty  in  the  most  perfect  manner 
possible.  There  is  much  to  be 
said,  and  even  more  to  be  done  in 
the  few  days  set  aside  for  this 
meeting.  One  is  subjected  to 
Meeting  impressions  and  lasting 
ideas  by   the  score. 

The  Eleventh  Annual  Conven- 
tion was  held  on  the  16th,  17th. 
and  18th  of  last  month  on  the 
campus  of  Penn  State  College. 
The  time  and  place  were  most  de- 
lightfully in  harmony  and  the 
trip  to  the  East  was  one  that  will 
be  remembered  for  many  years. 

Splashes  of  violet,  gold,  crim- 
son, and  orange  adorn  the  sym- 
metrical hills  of  Pennsylvania- 
land  at  this  season  of  the  year. 
Ever  changing  yet  ever  pleasing 
is  the  sensation  greeting  the  eye. 
All  this  was  .set  in  a  background 
of  restful  deep  green  verging  into 
canary.  Winter  slipping  into  the 
highlands  and  tinting  the  leaves 
in'  the  abundant  flora  and  trees 
by  a  natural  chemical  process  had 
created  a  delight  to  the  eye.  It 
was  easy  to  appreciate  but  impos- 
sible to  depict.  Speeding  over  the 
Pennsylvania  highways,  these 
unique  combinations  which  nature 
had  contrived  at  each  turn  of  the 
road — at  each  crest  of  a  hill,  were 
enjoyed  to  the  fullest. 

Practical  as  engineering  men 
get  in  their  devotion  to  their 
measurements,  they  cannot  culti- 
vate the  habit  of  seeking-out 
beauty  everywhere  in  the  world. 
Hut  here  was  splendor  which 
would  not  be  ignored — which  held 
the  attention  by  an  attraction  so 
strong  that  it  could  not  be  denied 


— showing  a  force  in  nature  not 
measurable  in  dynes,  yet  having 
enormous  influence.  Into  this  land 
of  central  Pennsylvania  the  dele- 
gates to  the  ECMA  convention 
migrated  from  all  sections  of  the 
country.  Each  one  was  impressed 
by  this  lavish  display  of  nature's 
rampant  colors.  Into  this  land 
they  were  received  by  the  Penn 
State  College  people  who  appar- 
ently had  not  left  undone  a  single 
thing  which  they  might  do  for  the 
comfort,  convenience  and  pleas- 
ure     of      their      guests.        Every 
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moment  not  taken  up  by  the 
drties  of  the  convention  was  de- 
voted to  pleasurable  pastimes.  My 
companion  and  I  repeatedly  ex- 
pressed the  regret  that  every  stu- 
dent at  Armour  was  not  there  to 
enjoy  this  combination  of  condi- 
tions so  splendid.  It  was  im- 
mediately plain  from  the  first 
gathering  that  every  delegate 
had  come  on  business  and  seri- 
ous business  at  that.  At  the 
i-i  \ii\d  table  discussions,  some  of 
the  most  vital  topics  were  dis- 
cussed. All  the  details  of  edi- 
torial policy,  the  methods  of  iron- 
ing out  difficulties  attendant  up- 
on composition,  the  problems  of 
subject  matter,  style,  and  ar- 
rangement were  all  aired  and 
argued  over.  Everyone  was  in- 
tensely interested,  for  the  vexa- 
tion cf  an  editor  in  California  to- 


day may  tomorrow  become  the 
stumbling  block  of  one  in  New 
York.  To  be  prepared  for  them 
is  to  be  doubly  qualified.  Here 
was  an  example  of  eager  enthusi- 
asm for  a  common  cause  if  ever 
there  was  one.  The  intense  at- 
mosphere of  this  first  day's  work 
was  dispelled  in  the  evening  by  a 
smoker.  In  a  more  personal  way, 
these  delegates  from  all  parts  of 
the  country  met  and  discussed 
generalities  which  were  valuable 
to  all. 

The  second  day  was  devoted  to 
discussions  of  topics  of  business 
interest  just  as  the  first  was  to 
matters  of  editorial  concern.  Here 
were  aired  the  problems  of  ad- 
vertising, circulation,  and  busi- 
ness management  in  general. 
Costs  and  expenses,  rates  and 
charges,  these  and  a  hundred  more 
items  became  the  interest  of  some 
twenty-four  business  managers 
of  college  publications.  Some 
spirited  debates  and  lengthy 
arguments  added  fire  to  the  meet- 
ing but  the  fierce  battles  were 
merely  evidences  of  a  desire  to  do 
things  more  efficiently! 

After  the  hectic  activities  of 
the  morning  ami  afternoon,  the 
delegates  took  part  in  affairs  of 
a  far  different  character  thai  eve- 
ning. A  banquet  deserving  of  the 
most  praiseworthy  adjectives  was 
held  in  the  evening.  Better  than 
good  food,  entertaining  talkers, 
and  all  that  goes  with  a  success- 
ful banquet  were  here.  To  top 
tins  most  lively  session,  a  dance 
was  held  following  the  banquet. 
The  belles  of  Penn  State  were  out 
in  force:  beauty,  personality,  and 
winningness  all  combined. 

Saturday  was  taken  up  with 
finishing  the  business  of  the  con- 
vention. In  the  afternoon  a  re- 
markably vivid  sight-seeing  trip 
was  taken  over  the  historically 
beautiful  locality.  Picturesque 
landscape,  inspiring  panoramic 
scenery,  and  places  of  genuine  his- 
toric interest  made  the  trip  a 
long-to-be  remembered  experi- 
ence. 
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The 

Well 

Rounded 

Engineer 

By 
Dr.  Allen  D.  Albert 


Assistant  to  the  President 
A  Century  of  Progress  Exposition 


Dr.  Allen  D.  Albert 


THE  man  who  gave  of  his 
means  and  his  leadership  to 
create  this  institution  is  not 
fully  represented  by  any  of  the 
monuments  which  bear  the  name 
of  Armour.  He  achieved  the  build- 
ing of  a  great  business,  a  quiet 
leadership  in  citizen  ideals,  a  eon-' 
iinuation  of  those  ideals  in  the  per- 
sons of  his  manly  sons,  and  most 
of  all  the  glory  of  a  good  name. 
Yet  I  am  wondering  as  I  consider 
the  graduating  class  of  Armour  In- 
stitute of  Technology  if  any  mem- 
orial could  possibly  give  him  such 
joy  as  that  which  is  represented 
in  his  influence  through  the  stu- 
dents of  this  institution?  No  one 
of  them  in  past  years,  no  one  of 
you,  but  is  a  monument  to  Mr. 
Armour's  faith  in  his  fellows. 
Wheresoever  you  go,  whatsoever 
you  find  to  do,  you  are  a  reflection 
of  his  belief  that  education  is  a 
liberator  of  men  and  an  enrich- 
ment of  life  and  that  in  useful 
service  you  shall  be  justified. 
In   an  era   when  the   profession 


has  a  larger  acceptance  and  a 
larger  meaning  than  ever  before 
the  graduates  of  Armour  Institute 
of  Technology  put  on  the  title  of 
engineers.  Ours  is  an  engineering 
age.  Indeed  it  is  so  much  an  engi- 
neering age  that  the  several  pro- 
fessions of  engineering  are  cum- 
bered with  the  seaweed  entangle- 
ments   of    a    thousand    imitations. 


The    art 

icle   herezvith    presented 

was   given 

by    Dr.    Albert    as    the 

commence 

icnt      address      to      tin- 

graduating 

class  of  Armour  Insti- 

tute  of  f 

chnology   on   June    Wih, 

1931,      at 

the    thirty-fifth    annual 

commence 

nent    exercises.    Because 

of  the  fai 

reaching   scope   and   be- 

ccnise  of 

lie   vahtablc    information 

embodied 

n   the  address,  it   is  pre- 

sented  ha 

c   to   the   undergraduates 

who  ivtrre 

unfortunate  in  not  being 

able  to  he 

7r  Dr.  Albert's  message. 

We  have  mechanical  engineers, 
electrical  engineers,  sanitary  engi- 
neers, structural  engineers,  rail- 
way engineers,  engineers  of  build- 
ing   materials — these     and    many 


others  reveal  the  subdivision 
which  is  the  seal  of  a  widening 
usefulness  and  justifies  the  diarni- 
ty  with  which  modern  society  in- 
vests the  title.  We  have  also  engi- 
neers, putative  and  pretending,  of 
other  sorts — engineers  of  sales 
management,  engineers  of  money 
raising,  engineers  of  advertising, 
engineers  of  psychology,  and  even 
engineers  of  beauty  parlor  organi- 
zation. 

Modern  society,  measured  ac- 
cording to  our  present  human  ex- 
perience, is  coextensive  with  engi- 
neering. We  have  been  wont  to 
think  of  our  society  as  the  prod- 
uct of  Greek  civilization  and  the 
Italian  renaissance.  More  prac- 
tically it  is  the  product  of  capital- 
ism as  developed  in  the  11th  and 
12th  centuries;  of  organization 
which  produced  the  factory  sys- 
tem before  the  advent  of  steam  in 
the  17th  century;  of  the  work  of 
a  brilliant  young  instrument  mak- 
er trained  as  you  have  been  train- 
(Continued  on  page  2$) 


Steam  Turbine  Driven  Airplane 

Within  a  few  months  test  flights 
will  be  made  on  a  plane  driven  by 
a  steam  turbine  with  a  reduction 
gear  between  the  turbine  and  the 
propellor.  If  it  works,  a  process 
of  refinement  will  be  undertaken 
aimed  at  making  it  the  standard 
engine  for  standard  air-  ^^»— 
craft.  At  present  no 
development  in  the  ^^^.- 
small  sizes  will  be  un- 
dertaken. 

The  boiler  in  this  new 
plane  will  be  of  the 
multiple  water-tube, 
quick-steaming  type, 
operating  at  1,000  lb. 
pressure  and  fired  In- 
ordinary fuel  oil.  Con- 
densors  will  be  placed 
in  the  wings  and,  it  is 
expected,  will  have  suf- 
ficient capacity  to  re- 
duce the  water  supply 
to  25  gals,  in  the  2,350- 
hp.  plant.  The  turbine 
will  be  of  the  impulse 
type,  e  x  p  a  n  d  i  n  g  in 
three  stages.  Its  high 
speed  will  be  brought 
down  to  propellor  speed 
through  special  spur 
gearing. 

Use  of  fuel  nil  rather 
than  gasoline  will  bring 
about  some  economy  of 
operation.  But  the 
economy  is  expected  in  the  item  of 
maintenance.  The  cost  of  valve 
grinding,  carbon  cleaning,  piston 
and  ring  replacement,  and  such 
other  major  items  as  are  unavoid- 
able with  a  gasoline  engine,  will 
be  eliminated.  While  a  turbine 
will  not  run  forever,  it  is  expected 
that  the  plant  will  require  only 
minor  adjustments  for  at  least 
three  years  of  normal  operation. 

The  vital  matter  of  weight  per 
horse  power  is  still  a  problem. 
Some  lightness,  it  is  believed,  will 
have  to  lie  sacrificed  in  order  to 
use  devices  of  successful  perform- 
ance records.  However,  the  first 
plant  constructed  will  lie  little  if 
any  heavier  than  gasoline  engines 
of  equal  power  and  it  is  expected 
that  before  very  long  they  will  be 
able  to  produce  the  new  turbine 
engine  of  even  a  lighter  weight. 


Moisture  Determination  in 
Lumber 

The  determination  of  moisture 
content  in  lumber  is  no  longer  the 
lengthy,  complicated  and  time- 
consuming  operation  it  once  was. 
An  electrical  apparatus  has  been 
developed  which  is  based  on  the 


greatest 


measurement  of  the  resistance  be- 
tween two  fixed  points  driven  into 
the  specimen  to  be  tested.  The 
apparatus  utilizes  two  neon  glow 
lamps,  one  of  which  is  connected 
across  a  fixed  condenser  so  ad- 
justed that  the  tube  Hashes  about 
once  a  second  on  the  discharge. 
The  other  neon  tube,  connected 
across  an  adjustable  condenser 
has  inserted  in  series  with  the  cir- 
ci  it,  the  knife-edge  electrodes  on 
the  testing  hammer.  The  rate  at 
which  the  condenser  charges  and 
discharges  will  depend  upon  the 
c  mductivity  of  the  wood  and 
hence  upon  the  moisture  present. 
This  second  circuit  is  tuned  so 
that  the  two  tubes  flash  simultane- 
ously and  the  dial  reading  of  the 
variable  condenser  may  be  inter- 
preted as  the  percentage  of  mois- 
ture in  the  lumber  being  tested. 


Mechanical  Cyclonic  Separator 
for  Pulverized  Coal 

Increased  pulverizing  capacity, 
uniform  fineness  of  product  re- 
gardless of  wear  on  pulverizing 
elements,  and  reduction  in  horse- 
power per  ton  of  finished  material 
are  now  possible,  through  the  use 
of  a  new  air  separator 
or  classifier,  in  connec- 
tion with  a  coal  pulver- 
izer of  the  air  separat- 
ing type.  The  new  clas- 
sifier is  installed  be- 
tween the  mill  and  bur- 
ner and  is  operated  as 
a  self-contained  unit. 

With  this  classifier  in 
the  circuit  the  mill  is 
fed  to  capacity  regard- 
less of  fineness,  with 
just  enough  air  through 
the  mill  to  transport 
the  material,  fine  and 
coarse,  into  the  bottom 
of  the  classifier.  Sec- 
ondary air.  either  hot 
or  cold,  is  admitted  to 
the  separator  at  the 
same  point.  The  ex- 
treme coarse  particles 
drop  out  of  the  air  cur- 
>v  rent   in   the   lower  por- 

tion of  the  separator 
and  are  returned  to  the 
xgineering  m\\\  The  primary  air 
it  is  used.  from  the  mill  and  the 
secondary  currents  car- 
ry the  medium  and  fine  particles 
of  coal  upward.  At  this  point  the 
ail'  and  material  are  brought  into 
contact  witli  a  series  of  revolving 
paddles  which  throw  the  material 
outward  and  downward.  The  fine 
particles  are  carried  through  the 
fan  at  the  to])  of  the  separator  to 
the  burner  at  the  boiler  furnace. 
The  principal  of  the  classifying 
action  is  atomizing  the  material 
centrifugally  with  an  air  current 
traveling  cyclonic-ally  towards  the 
center  of  the  fan  intake. 

The  classification  can  be  varied 
as  desired  with  identical  volumes 
of  air  passing  through  the  separa- 
tor. This  is  of  particular  impor- 
tance since  it  permits  the  delivery 
from  the  mill  of  a  rich  or  lean 
mixture  of  fuel  and  air,  and  a  re- 
ducing or  oxidizing  flame  can  be 
produced  at  will. 
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Transfer  Switch  for  Two-Speed 
Fan  Motors 

Two-speed  squirrel-cage  induc- 
tion motors  are  frequently  used 
for  boiler  fans  and  they  require 
some  form  of  transfer  switch.  This 
switch  is  a  simple  double-throw 
device  for  a  two-speed  motor  or  a 
two-motor  combination,  but  be- 
comes more  complicated  when 
more  than  two-speed  com- 
binations are  used.  A  re-  r,r,. 
cent  development  is  a  se- 
lector switch  of  three  pole 
double  throw  design,  with 
three  positions:  low  speed, 
high  speed,  and  off,  and 
following  in  that  sequenre, 
that  is,  there  is  no  off  point 
below  low  and  high  when 
accelerating.  When  chang- 
ing from  high  speed  to  low 
speed  the  transition  is  un- 
der control  of  a  speed 
governor,  which  prevents 
low-speed  connection  until 
the  motor  has  slowed  down. 

This  switch  is  cam-actu- 
ated, mounted  on  anti-fric- 
tion bearings,  and  driven 
by  a  l/i-h.j>.  direct-current 
motor.  No  attempt  is  made 
to  stop  the  cam  accurately 
at  a  given  point,  it  being  al- 
lowed to  come  to  rest 
against  dynamic  braking 
of  the  motor.  Dynamic 
braking  is  secured  on  the 
compound  driving  motor 
without  additional  contact- 
or parts  by  connecting  the 
braking  resistor  permanent- 
ly across  the  armature.  No 
overload  device  is  provided, 
as  the  switch  is  not  intend- 
ed to  interrupt  high  values 
of  current  in  normal  opera- 
tion. It  is  designed  as  a 
transfer  switch  to  be  in- 
stalled with  a  circuit  break- 
er for  handling  overload  or 
short  circuits. 

Manual  operation  is  pro- 
vided for  from  a  detachable 
handle.  Rotation  of  this  handle 
through  slightly  more  than  one 
revolution  will  move  the  switch 
from  any  position  to  an  adjacent 
position.  Transferring  from 
automatic  to  manual  operation  is 
done  by  disengaging  a  small  lock 
pin  and  pulling  out  on  the  manual 
drive  shaft. 

Similar  switches  have  been 
made  in  the  air-break  form  for 
440-volt  service,  carrying  addi- 
tional contacts  for  reconnected 
motors,  and  for  the  secondary  or 
rotor  circuits,  where  required. 


Tallest  Arc  Welded 

Building 
tallest   building  erei 
sing  the   electric  art 

icrss  is  shown  in  till' 


ted 


connecting  angles  ami  shelf 
angles  Avere  welded  to  the  larger 
columns  on  the  ground.  On  the 
actual  job,  the  horizontal  mem- 
bers were  then  rested  upon  the 
angles  and  welded  to  the  vertical 
columns.  It  is  significant  that  al- 
most twice  as  much  welding  was 
done  in  the  shop  than  was  neces- 
sary overhead.  The  advantages 
of  such  a  condition  are  obvious. 
It  was  found  that  the  building  was 
erected  with  practically  complete 
absence  of  noise  and  at  a  greatly 
reduced  steel  tonnage  over  that 
attendant  upon  rivet  construction. 


Production  of  Liquid  Fuel  From 
Water  Gas 

There  now  appear  to  be  three 
main  sources  of  production  of 
liquid  fuel  other  than  crude  oil, 
namely,  coal  carbonization,  hydro- 
venation  df  coal  under  pressure, 
and  production  of  liquid  fuels 
from  water  gas.  The  two  former 
(ines  are  greatly  handicapped  by 
the  prevailing  low  prices 
of  nil ;  as  to  water  gas,  the 
situation  is  more  compli- 
cated. Successful  synthesis, 
on  a  manufacturing  scale, 
id'  methyl  alcohol  from  car- 
lion  monoxide  ami  hydro- 
gen under  pressure  has 
been  accomplished,  and  is 
a  very  simple  process.  As 
a  liquid  fuel,  however, 
methyl  alcohol  is  not  very 
suitable,  because  of  its  low 
calorific  value.  Various  in- 
vestigations have  been  car- 
ried out  on  the  synthesis  of 
higher  alcohols  from  water 
gas  and  an  oily  product  has 
been  obtained  which  con- 
sisted mainly  of  oxyge- 
nated substances  such  as 
—  alcohols,  aide  h  y  d  e  s  , 
ketones,  acids,  and  esters. 

At  first  it  was  thought 
that  the  products  of  the 
reaction  consisted  mainly 
of  saturated  hydrocarbons, 
but  it  was  later  found  that 
considerable  amounts  of 
(defines  were  formed,  and 
cases  were  found  where  the 
proportion  of  unsaturated 
hydocarbons  was  greater 
than  that  of  the  saturated. 
The  effect  of  conducting  the 
synthesis  at  a  higher  tem- 
perature was  to  increase 
the  proportion  of  heavy  hy- 
drocarbons in   the  liquid. 

The  products  separated 
into  aqueous  and  oily  lay- 
ers, and  almost  the  whole 
of  the  oily  layer  after  re- 
1  of  acids  was  suitable  as  a 
1.  It  appears  that  the  character 
of  the  products  depends  on  the 
temperature  and,  particularly, 
pressure  at  which  the  process  is 
carried  out. 
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Automatic  Street-Lighting 
Control 

The  latest  addition  to  the  ever- 
growing list  of  photo-electric  ap- 
plications is  that  of  controlling 
street  lighting  circuits.  Such  a 
control  unit  has  recently  been  in- 
stalled on  the  roof  of  an  Albany, 
New  York  building. 

(Continued  on  page  27) 
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I  have  hut  one  lamp  by  which  my  feet  arc  guided,  and 
that  is  the  lamp  of  experience.  I  know  no  way  of  judg- 
ing the  future  but  by  the  past. 

— Patrick  Henrv 


THE  STUDENT  ENGINEER 
in  his  daily  travels  through 
the  routine  courses  of  his  chosen 
engineering  field  seldom,  if  ever, 
stops  to  reflect  upon  the  inti"insic 
value  of  the  great  variety  of  sub- 
jects with  which  he  is  brought  in- 
to contact.  The  wide  scope  of  ma- 
terial that  he  is  required  to  study 
usually  has  no  other  significance 
to  him  than  the  application  of  an 
excessive  amount  of  useless  labor 
in  uninteresting  subjects.  Yet,  if 
he  will  stop  to  deliberate  upon 
this  fact — that  every  new  class, 
professor,  and  subject  literally 
opens  up  to  him  a  golden  gate  of 
opportunity  through  which  he 
may  pass  and  uncover  latent 
talents  and  abilities — he  will  per- 
ceive a  motive  for  intensive  study 
that  heretofore  has  never  heen 
apparent  to  him. 


By  far  the  larger  percentage  of 
the  students  are  not  sure  of  them- 
selves in-so-far  as  their  specific 
professional  likings  are  concerned. 
This  is  evidenced  by  the  fact  that 
so  many  engineers  branch  out  in- 
to other  technical  and  non-techni- 
cal fields  after  graduation. 

Therefore,  the  engineering  stu- 
dent who  is  apparently  showered 
with  an  avalanche  of  economics, 
business  law,  history  and  English 
in  addition  to  his  regular  Avork  of 
physics,  chemistry,  and  mathema- 
tics, for  example,  should  not  be- 
come discouraged  but  should  ac- 
cept, philosophically,  each  new 
"adventure  into  opportunity" 
with  the  attitude  that  here,  pos- 
sibly, is  the  subject  that  might 
turn  out  to  be  of  such  tremendous 
interest  and  value  to  him  that  he 
will  make  it  his  life  profession. 


THE  ARMOUR  ENGINEER 
wishes  to  take  this  oppor- 
tunity of  expressing  its  welcome 
to  the  Freshmen  and  all  new  men 
enrolled  in  Armour  Institute  of 
Technology.  This  word  of  wel- 
come may  seem  a  bit  late  to  the 
men  who  are  aware  of  the  fact 
that  they  are  now  in  the  full 
swing  of  the  school  year,  how- 
ever, this  being  our  first  official 
opportunity  of  meeting  the  Fresh- 
men on  the  printed  page,  we  do 
not  feel  any  material  sense  of 
laxity  in  extending  such  a  wel- 
come. 

To  the  class  of  1935  we  wish 
the  best  of  success  and  four  years 
of  school  life  which  will  not  only 
be  pleasant  but  also  fruitful  both 
to  the  individual  students  and 
also  to  the  Institute  because  of  the 
presence     of     the     students     who 
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make  up  this  new  class.  While 
not  professing  to  be  experts  on  a 
formula  for  success,  and  offering 
our  bit  only  under  the  heading  of 
advice,  we  feel  that  we  can  not 
overemphasize  the  fact  that  every 
student  will  enjoy  his  work  if  he 
becomes  interested  in  it.  Beyond 
this  sense  of  interest  and  duty  to 
the  required  curriculum  we  sin- 
cerely hope  the  class  of  1935  will 
take  an  immediate  interest  in  the 
many  and  varied  school  activities 
which  are  available  to  them. 

AT  A  RECENT  MEETING 
of  the  Institute  of  Interna- 
tional relations  held  at  Riverside, 
California,  Professor  Eliot  G. 
Mears  of  the  Stanford  Graduate 
School  of  Business  decried  our 
present  economic  setup  and  used 
the  term  "Economic  Illiteracy," 
in  his  expression  of  a  reason  for 
our  present  abnormal  state  of 
business. 

The  world  now  finds  itself  in  a 
peculiarly  difficult  situation  for 
the  reason  that  accurate  knowl- 
edge is  lagging  too  far  behind 
day-to-day  events.  The  economic 
revolution  of  the  past  fifteen  years 
supplants  a  world  period  which  is 
gone  forever.  To  picture  the 
everyday  existence  in  our  pro- 
gressive civilization  without  auto- 
mobiles, aeroplanes,  electric-driv- 
en ships,  radios,  wireless,  and 
mechanized  industry  is  to  dream 
dreams.  Our  American  manufac- 
turing methods  and  production 
are  at  stake. 

This  question,  which  squarely 
faces  each  nation,  is  primarily  in 
the  field  of  international  econom- 
ics. New  industries  established 
in  Europe  since  1918  are  making 
good  progress  but  the  textile, 
coal,  and  heavy  industries  are 
handicapped  by  antiquated  meth- 
ods. France  has  made  remark- 
able strides  in  the  reconstruction 
of  her  terribly  devastated  areas, 
through  the  introduction  of  the 
most  modern  factory  layout  and 
machinery,  when  in  spite  of  a 
fifty  per  cent  reduction  in  the 
number  of  plants  the  output  con- 
siderably exceeds  that  of  1913. 

Something  which  has  not  re- 
ceived proper  recognition  in  this 
country  is  the  striking  shift  in 
commerce  from  producers  goods  to 
consumers  goods.  The  world 
production  of  such  staples  as  coal 
and  wool  is  practically  the  same 
as  in  1914,  even  though  there  are 
nearly  50,000  more  people  in  the 
world  every  day  than  there  were 
the   day  before.     The   simple  re- 


quirements for  food,  clothing,  and 
shelter  are  so  easily  satisfied  that 
they  are  scarcely  a  problem  any- 
where. What  we  are  worrying 
about  is  to  be  assured  of  the  latest 
model  of  automobile,  radio,  or 
gown.  We  have  been  educated 
up  to  a  social  standard  of  living 
which  diverts  yearly  many  hun- 
dred million  dollars  from  the  basic 
industries  to  unprecedented  de- 
mands   for    satisfying    individual 
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—  J.    Keats 

The  international  economics 
situation  reveals  its  plight  every- 
where. A  hopeful  source  for 
light  is  to  be  found  in  the  gradu- 
ates of  professional  schools  of 
business  whose  influence  should 
be  marked  in  the  next  decade  or 
two. 


A   T  THE  RECENT  CONVEN- 

•^^■tion  of  the  Engineering  Col- 
lege Magazines  Associated,  held  at 
State  College  Pennsylvania,  with 
Penn  State  College  as  the  hosts, 
awards  were  presented  to  the 
member  publications,  who  by  the 
excellence  of  their  issues  of  the 
past  year,  had  merited  them.  The 
Armour  Engineer  takes  pride  in 
announcing  that  it.  was  the  recip- 
ient of  several  of  these  coveted 
awards.     They  were  as  follows : 

First  place  for  the  best  illus- 
trated magazine. 

First  place  for  the  best  alumni 
section. 

Third  place  for  the  best  cover. 

First  honorable  mention  for  the 
best  editorials. 


To  the  members  of  l;wst  year's 
staff  must  go  the  honor  for  the 
high  standard  set  by  the  Armour 
Engineer.  Through  the  time  and 
effort  expended  by  them,  they 
produced  a  publication  of  which 
the  students  may  feci  justly 
proud.  The  members  of  the  staff 
for  the  ensuing  year  wish  to  take 
this  opportunity  to  congratulate 
those  who  have  been  responsible 
for  the  tine  issues  of  the  past,  and 
sincerely  hope  that  they  will  be 
able  to  maintain  the  high  stand- 
ard set  by  their  predecessors. 

^THOMAS  ALVA  EDISON  HAS 
A  passed  away.  Benefactor  of 
mankind,  master  of  accomplish- 
ments, this  man's  history  will  live 
forever.  His  discoveries  and  in- 
ventions, wondrous  in  their  num- 
ber, will  perpetuate  the  great 
name  of  one  who  lias  done  more 

than  any  one  else  of  his  1i to 

lift  a  little  the  burden  of  toil  and 
to  ease  a  little  the  path  of  life. 

His  contributions  to  the  world 
have  left  their  mark  so  deeply 
that  we  consider  them,  not  as 
such,  but  as  essential  elements  of 
our  life.  How  odd  things  would 
be  without  the  telegraph  system 
of  today,  without  electric  illumi- 
nation, without  a  hundred  and 
one  conveniences  due  largely  to 
this  individual!  Those  factors 
that  mean  so  much  to  happiness 
and  contentment  loom  tremen- 
dously when  viewed  in  the  light 
of  a  world  deprived  of  their  ben- 
efits. 

Edison  has  been  criticized  for 
his  method  of  work.  It  has  been 
called  inefficient  and  wasteful; 
his  love  of  experiment  has  been 
termed  ignorant  dabbling;  his 
thorough  perseverance,  blind  ob- 
stinacy. Is  this  so?  We  need 
but  think  for  a  moment  of  the 
definition  of  efficiency:  The  ra- 
tio of  output  to  input.  Has  the 
value  of,  say.  the  incandescent 
lamp  to  humanity  been  consistent 
with  the  few  thousands  of  dollars 
invested  in  its  development  by 
Edison?  Has  the  sum  total  of  in- 
creased livelihood  for  millions  on 
the  face  of  the  globe  been  worth 
Edison's  investment  in  experi- 
mental trial  and  error?  Does  the 
lamp  industry  today  represent  an 
increase  over  the  initial  invest- 
ment in  buying  and  trying?  It  is 
hard  to  find  grounds  for  the  in- 
dictment. In  terms  of  actual  re- 
sults, the  method  is  tremendously 
productive. 

The  world  bows  in  reverence 
and  gratitude  as  Thomas  Alva 
Edison  passes  on. 


College  Notes 


A.  S.  M.  E. 

The  following  men  were  elected  to 
head  the  Armour  branch  of  the 
A.  S.  M.  E.  at  a  meeting  held  last 
semester: 

President    H.   R.    Davis 

Vice-President    C.   N.   Cannon 

Secretary    A.    Bogot 

Treasurer   J.  S.  McCall 

The  first  meeting  of  the  new  school 
year  was  held  Friday,  October  2.  Pro- 
fessor Peebles  gave  several  very  inter- 
esting pointers  to  the  men  in  regard  to 
society  activities.  Professor  Eoeseh 
also  addressed  the  society  at  this  meet- 
ing. The  need  of  interest  and  activity 
in  the  organization  by  each  and  every 
member  was  particularly  urged  by 
Professor  Roesch. 


A.  I.  E.  E. 

W.  L.  Jost  was  elected  chairman  of 
the  Armour  Branch  of  the  American 
Institute  of  Electrical  Engineers  at  a 
meeting  held  in  D-Mission  on  June  1. 
Other  officers   elected  were  as   follows: 

Vice-President    T.   A.  MeGill 

Secretary    R.    H.   Frye 

Treasurer G.  L.  Bonvallet 

The  first  meeting  of  the  present 
semester  was  held  Friday,  October  9. 
The  new  officers  were  installed  at  this 
time.  For  the  purpose  of  attaining  a 
better  degree  of  cooperation  within 
the  society  for  the  coming  year,  several 
committees  were  selected  to  take  care 
of  special  work.  The  appointments 
were:  Speakers  committee,  F.  S. 
Beale,  H.  W.  Riehter,  W.  C.  Bret,  V. 
Kerrigan,  and  W.  H.  Lange;  Member- 
ship committee,  W.  S.  Sandstrom,  A. 
Weston,  V.  J.  Minnick,  B.  Job,  and  H. 
P.  Rowe:  Social  committee,  W.  A. 
Stoeklin,  E.  A.  Wagner,  K.  Hirsh,  E.  E. 
Eberth,   and    R.   J.   Dombrowski. 


A.  I.  CH.  E. 

The  Armour  branch  of  the  American 
Institute  of  Chemical  Engineers  held 
their  election  of  officers  for  the  year 
1931-32  at  a  meeting  on  May  29.  The 
following  men  -were  elected: 

President    G.  J.   Stoekmann 

Vice-President   S.  E.  Winegar 

Secretary    A.  H.   Helmick 

Treasurer    R.  H.  Blom 

On  Friday,  October  8,  the  first  meet- 
ing of  the  present  year  was  held,  at 
which  -were  discussed  the  societies  plans 
for  the  year.  Speakers  -who  have  been 
tentatively  promised  are  Mr.  Harper  of 
the  Peoples'  Gas  Light  and  Coke  Co. 
and  also  a  representative  of  the  Ray- 
mond Mill   Co. 


OUR  VARSITY  CAPTAINS 

Basketball 

Harvey  C.  Rossing 

Harvey   C.    Rossing,   a    senior   in   the 

department  of  civil  engineering,  will 
lead  the  Armour  basketball  team  for 
the  year  1931-32.  The  expenditure  of 
a  great  deal  of  time  and  hard  work  on 
the  basketball  squad  for  the  last  three 
years  has  advanced  him  to  this  honored 
position.  His  ability  was  first  demon- 
strated during  his  freshman  year  at 
Armour,    it    being   given   recognition   in 


Harvey   C.   Rossing 

the  form  of  a  basketball  letter.  Since 
that  time  Rossing  has  been  a  mainstay 
of  the  varsity  squad  and  now  is  the 
holder  of  three  letters  in  basketball. 
With  such  ability  and  enthuisasm  as 
demonstrated  by  the  captain,  it  is  only 
natural  that  he  will  encourage  the 
team  to  victories  throughout  the  hard 
schedule  they  are  now  about  to  enter. 
Rossing  has  lived  in  Chicago  since 
his  birth  on  November  19,  1910.  After 
graduating  from  grammar  school,  he 
attended  St.  Ignatius  High  School. 
While  here,  his  leadership  came  to  the 
front  in  the  capacity  of  manager  of 
the  athletic  teams.  He  was  manager 
of  the  basketball  team  both  during  his 
junior  and  senior  years.  He  entered 
Armour  in  1928  as  a  student  in  the  civil 
engineering  course.  He  soon  became 
prominent  in  the  Armour  sport  circles 
when  he  earned  a  regular  position  on 
the  varsity  basketball  squad,  this  being 
an  unusual  distinction  for  a  freshman 
to  be  able  to  attain.  Rossing  has 
shown  also  that  he  is  a  student  as  well 
as  an  athlete.     He  is  a  member  of  Chi 


W.  S.  E. 

New  officers  were  elected  to  head  the 
Armour  branch  of  the  Western  Society 
of  Engineers  at  a  meeting  held  on 
May  29.     The  new  officers  are: 

President    H.  C.  Rossing 

Vice-President    O.   Eskonen 

Secretary    E.   L.   Byanskas 

Treasurer   H.  W.  Rudolf 

Corres.   Secretary E.   J.   Wiltrakis 

Student  Representative. .  .H.  S.  Nelson 

The  first  meeting  of  the  current 
semester  was  held  on  September  23. 
Plans  were  discussed  at  this  meeting 
for  the  forthcoming  year  as  to  the  date 
and  type  of  meetings,  society  dues,  and 
smokers  which  are  to  be  held  from 
time  to  time  during  the  year. 

P.  P.  E.  S. 

Officers  of  the  Fire  Protection  Engi- 
neering Society  were  elected  for  the 
year  1931-32  at  a  meeting  held  on  June 
5.     The  men  elected  are  as  follows: 

President    E.  A.  Scanlan,  Jr. 

Vice-President   W.  M.  Trauten 

Treasurer    J.  B.  Finnigan 

Secretary    J.    B.    Dirkers 

During  the  past  year  the  society 
was  unusually  fortunate  in  obtain- 
ing a  number  of  interesting  speak- 
ers, who  presented  the  fire  prevention 
and  insurance  line  from  all  angles. 
Efforts  are  now  being  made  to  secure 
an  even  better  array  of  speakers  to 
present  to  the  student  that  side  of  his 
education  which  is  not  obtainable  from 
the    ordinary    text-book. 

Campus  Club 

The  Campus  Club  has  elected  for  its 
officers,  the   following  men: 

President Dan   I.   White 

Vice-President S.    Johannisson 

Recording  Secretary C.  N.   Cannon 

S.  H.  Winegar  was  appointed  assist- 
ant executive  secretary. 

It  has  been  a  banner  year  for  the 
Campus  Club,  it  being  fifty-eight  per- 
cent   larger   than   ever   before. 

The  annual  school  chess  tournament 
which  is  sponsored  by  the  Campus  Club 
is   scheduled   to   begin    November   29th. 

Epsilon,  honorary  civil  engineering 
fraternity,  and  Tau  Beta  Pi,  honorary 
engineering  fraternity,  being  presi- 
dent of  the  former.  He  also  holds  the 
distinction  of  being  president  of  the 
\V.  S.  E.  and  of  the  Honor  A  Society. 
Rossing  is  also  affiliated  with  the  Tri- 
angle social  fraternity. 

From  the  ability  and  leadership  al- 
ready shown  by  the  new  captain,  the 
student  body  speaks  as  a  group  in  ex- 
pressing the  belief  that  the  Armour 
basketball  team  is  well  on  its  way  to 
a  most  successful  year  under  the  guid- 
ing hand  of  Capt.  Rossing. 
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Freshman  Handshake  Held 
on  Oct.  7th 

The  opening  of  the  social  activities 
for  the  new  school  year  was  held  Oct. 
7th,  the  occasion  of  course,  being  the 
annual  Freshman  Handshake.  This 
event  is  offered  each  year  as  a  means 
by  which  the  upper  classmen  can  be- 
come better  acquainted  witli  the  fresh- 
men, it  being  practically  the  first  op- 
portunity for  contacts  between  the  new 
men  and  the  so-called   "veterans."' 

The  evening,  sponsored  by  the  Camp- 
us Club,  was  entertaining  as  well  as  in- 
structive. The  men  were  first  gath- 
ered in  Assembly  Hall  where  they  were 
greeted  with  a  few  well-chosen  selec- 
tions from  the  new  Armour  band  under 
the  direction  of  W.  H.  Hornberger 
after  which  A.  R.  Viel,  executive  sec- 
retary of  the  Campus  Club,  introduced 
the  first  speaker  of  the  evening.  Pro- 
fessor Seherger,  being 
the  first  to  be  called 
on,  gave  a  short  talk 
which  was  not  only 
instructive  but  also 
entertaining. 

The  next  speaker, 
one  who  has  never 
failed  to  please  the 
students  at  a  hand- 
shake, Professor  Ams- 
bury,  gave,  in  his  own 
inimitable  way,  a 
number  of  his  read- 
ings. Among  them 
were  found  his  old  fa- 
miliar "  Ze  Captaine 
of  Ze  Marguerite" 
and  "The  Oddissey  of 
a  Modern  Inconven- 
ience." These  reci- 
tations of  Professor 
Amsbury's  have  come 
to  be  an  integral  part 
of  a  Freshman  Hand- 
shake and  the  evening 
would  not  seem  the 
same  if  they  were 
lacking. 

The  Handshake  could  not  possibly 
be  concluded  without  a  word  from 
Professor  Schommer.  He  stressed  the 
necessity  of  extra-curricular  activities 
in  order  to  avoid  the  possibility  of  the 
students'  academic  work  becoming 
monotonous.  After  his  usual  quota  of 
humorous  stories,  he  concluded  with  a 
bit  of  advice  to  the  freshmen. 

The  meeting  was  then  adjourned 
only  to  be  followed  by  an  informal 
gathering  around  a  keg  of  cider  and 
doughnuts. 


Boxing  Team  in  Preparation 
for  Big  Season 
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ates   resulted 
.'-seven    men 
lg  on  September 


DXing 
a  turnout  of 
t he  first  meet- 
Among  the  new 
candidates  were  twelve  freshmen  and 
five  sophomores.  Eight  of  these  are 
rapidly  developing  their  style  and  abil- 
ity so  that  they  will  make  good  team 
material.  Twenty-four  of  the  entire 
number  have  been  retained  as  members 
of    the    boxing    team. 

The  greater  part  of  last  year's  squad 
is  back  again.  Captain  Sandstrom, 
Hoffberg,  Rush,  Campioni,  Heckmiller, 
Milevskv,  anil  Bacci  form  the  veteran 
nucleus  of  the  team  for  the  coming 
season.  Frank  Ustryski,  the  captain 
and  star  of  last  year's  boxing  team, 
has  been  appointed  manager  for  the 
present  season. 


Reading  left  to 
McDonald,  Elli 
Suman,    Wojtas 


Armistice  Day  Assembly 

The  first  assembly  of  the  year  1931 
and  1932  was  held  on  Armistice  Day, 
November  11  at  10:30  A.  M.  The 
speaker  was  the  eminent  Reverend 
Doctor  Preston  Bradley  of  the  Peoples 
Church   of   Chicago. 

Dr.  Bradley  is  the  founder  of  Peo- 
ples Church,  an  institution  which  today 
is  known  throughout  the  country.  He 
has  been  active  in  civic  affairs  for  a 
great  number  of  years  and  is  recog- 
nized as  one  of  the  leading  citizens 
of  the   city. 

Beside  being  the  pastor  of  Peoples 
Church  he  is  a  member  of  the  Board 
of  Directors  of  the  Chicago  Public  Li- 
brary; editor  of  "The  Liberal";  and  a 
member  of  the  Art  Institute  and  the 
Drama  League  of  America. 


Coach  Weismann  has  obtained  new 
equipment  to  facilitate  training.  Reg- 
ular practice  sessions  are  held  from 
5:00  to  6:30  P.  M.  on  Monday  and 
Friday  evenings  in  the  gym.  Faith- 
ful attendance  has  been  observed  by 
all  of  the  team  members,  anxious  to 
round  into  shape  for  a  successful  sea- 
son. 

The  boxing  year  will  officially  begin 
in  December,  when  Armour  will  meet 
either  Loyola  or  a  local  Y.  M.  C.  A. 
team.  All  signs  point  to  happy  hunt- 
ing  for  the   fighters. 


Interclass  Baseball 
and  Basketball 

On  Friday,  October  2,  Armour's 
sport  calendar  was  officially  opened 
when  the  seniors  met  the  juniors  in 
an  interclass  baseball  game.  The  for- 
mer by  reason  of  an  eight  run  rally 
in  the  first  inning  were  able  to  sub- 
due the  juniors  and  go  into  the  finals. 
The  following  Monday  the  sophomores 
defeated  the  freshmen  and  earned  the 
right   to  meet   the  seniors. 

In  the  final  game  the  seniors,  behind 
the  masterful  pitching  of  C.  Robin 
triumphed  over  the  1930  champion 
sophomores  by  a  score  of  3  to  1.  This 
gave  the  seniors  their  first  interclass 
championship. 

On  Tuesday,  October  20,  the  strug- 
gle for  the  coveted  interclass  cham- 
pionship in  basketball  was  opened  with 
the  freshmen  meet- 
ing the  sophomores, 
last  year's  champs. 
Although  the  frosh 
tried  hard  they  were 
entirely  outclassed 
by  the  speedy  and 
coherent  team  work 
of  the  experienced 
sophomores.  The 

final  score  was  27  to 
5. 

The  second  game 
of  the  tournament 
was  played  on  Wed- 
nesday between  the 
juniors  and  seniors, 
and  the  seniors, 
much  too  strong  for 
the  former,  defeated 
them  by  a  score  of 
22  to  15. 

The  championship 
game  was  played  the 
next  night  with  the 
seniors  meeting  the 
sophomores.  The  lat- 
ter, in  a  spirit  of  re- 
venge for  their  de- 
feat at  the  hands  of 
in  interclass  baseball, 
snd  ran  over  the  upper- 
classmen  to  the  tune  of  31  to  13.  The 
stars  for  the  sophomores  were  Christof, 
Pflum  and  Casey.  For  the  seniors, 
Leichtenberg,  Carlson,  and  Setterberg 
starred. 


Rifle  Club 

The  rifle  club,  champions  of  the  state 
last  year,  held  several  meetings  this 
semester  in  order  to  discuss  plans  for 
the  coming  year  and  to  acquaint  new 
men  with  the  aims  and  purposes  of  the 
organization. 

New  men  have  been  recruited  from 
the  ranks  of  the  freshmen,  and  these 
men  coupled  with  the  veterans  of  the 
past  year  assure  Armour  again  of  hav- 
ing a   team   of  championship   caliber. 

However,  it  is  not  essential  that  only 
experienced  men  should  join  the  club. 
Any  student  who  wishes  to  gain  ex- 
perience in  handling  a  rifle  may  become 
a  member  by  paying  $1.25  dues.  He 
is  then  privileged  to  use  the  range  and 
a  club  rifle. 


Swimming'  Team  Gets 
Under  Way 

At  a  meeting  held  Tuesday,  Octo- 
ber 13,  a  large  turnout  of  men  indi- 
cated that  the  prospects  for  a  success- 
ful season  for  the  swimming  team  were 
very  bright.  Most  of  the  members  of 
last  year's  team,  including  Captain 
Andy  Weston,  Jack  Cavanagh,  Ed  By- 
anskas,  and  Roy  Carlstrom,  are  back 
again  to  defend  their  positions.  Among 
the  men  who  reported  were  twelve  new 
candidates  who  should  prove  of  great 
value. 

The  team  practices  at  the  University 
of  Chicago  pool,  which  will  be  open  for 
practice  any  school  day  from  2:00  to 
5:30  P.  M.,  under  the  direction  of 
Coach  McGillivray. 

A  schedule  of  contests  will  be  ar- 
ranged as  soon  as  the  manager  is  ap- 
pointed. Although  only  six  meets  were 
held  last  year,  it  is  expected  that  there 
will   be   a   greater   number   this   season. 
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Tau  Beta  Pi 

The  officers  of  Tau  Beta 
Pi,  honorary  engineering 
fraternity,  are: 
President  .  .J.  0.  Cavanagh 
Vice-President,  S.  M.  Lind 
Corresponding  Secretary   .  . 

R.    Meagher 

Recording   Secretary    

M.    Fagen 

Cataloguer,  W.  M.  Trauten 
Treasurer     

Prof.  J.  C.  Peebles 

President  Cavanagh  attended  the 
convention  held  at  Cleveland  last 
month.  Plans  are  being  made  to 
bring  the  next  national  meeting  to 
Chicago   in   1933. 


Sphinx 

Sphinx,     honorary  lit- 
erary     fraternity,    initi- 
ated thirteen  men  at  the 
Lake      Shore        Athletic 
Club     last     June.        The 
members   are:        M.      R. 
Beal,   E.   W.    Carlton,   J. 
I       J.    Casey,    F.    D.    Chap- 
jjglfcjfMi        man,     II.     R.    Davis,    M. 
Fagen,      J.    R.    Jackson, 
TfJ™'  C.  J.  Jens,  J.  S.  MeCall, 

Ij  II.    P.    Richter,    W.    H. 

<"  Rudolf,    M.    J.    Schinke, 

G.  W.  Schodde. 

The    officers    elected    for      the      vear 
1931-32   are: 

President W.   H.   Rudolf 

J.  J.  Casey Secretary-Treasurer 


Chi  Epsilon 

Chi  Epsilon,  honorary 
civil  engineering  frater- 
nity, elected  the"  following 
men  to  serve  as  olHcers  for 
the  ensuing  year: 
President.  ..II.  C.  Rossing 
Vice-President 

W.    H.    Rudolf 

Secretary ..  C.    A.    Erickson 
Corresponding    Secretary.  . 

A.  A.  Koch 

Treasurer O.   Eskonen 


Pi  Nu  Epsilon 

Nu  Epsilon,  honor- 
musical  fraternity 
their  initial  meet- 
f  the  1931-32  year 
iday,  Oct.  23.  'The 
ig  was  in  charge  of 
II.  Korrell,  the 
(resident  of  the  or- 

il  new  ideas  for 
ing  the  interest 
in  music  at  Armour  were  presented 
and  discussed  at  length.  The  activities 
of  the  numerous  musical  organizations 
for  the  past  year  were  reported  on  and 
plans  were  formulated  for  the  furth- 
erance of  these  organizations  during 
the  coming  year.  Probably  the  most 
outstanding  and  encouraging  of  these 
announcements  was  that  of  the  Glee 
Club,  which  now  boasts  a  membership 
of  fifty-four  members,  the  largest  en- 
rollment ever  attained  by  a  musical 
club  at  Armour. 


Watson  M.  Davis,  A   B.,  M.  S. 


Armour  is  Watson  M.  Davis.  Since 
graduating  from  Cornell  College,  Iowa, 
in  192G,  where  he  secured  his  A.  B., 
Professor  Davis  has  devoted  his  en- 
tire time  in  the  interests  of  mathemat- 
ics. Following  his  graduation,  Pro- 
tVssor  Mavis  registered  as  a  graduate 
student  at  the  University  of  Iowa. 
After  the  acquisition  of  his  M.  S.  in 
1928  Professor  Davis  taught  mathe- 
matics at  Albion  College.  He  was  there 
from  1928  to  1930,  but  spent  the  sum- 
mer of  1929  at  the  University  of  Chi- 
cago in  the  capacity  of  a  graduate  stu- 
dent. At  the  present  time  he  is  work- 
ing for  his  doctor's  degree  at  that  uni- 
versity. The  subject  of  his  proposed 
thesis,  which  is  nearing  completion,  is 
' '  Contributions  to  the  Theory  of  Con- 
jugate  Nets,"  which  is  in  the  field  of 
projective  geometry. 


Ross  Allan  McReynolds,  A.  B.,  A.  M. 

Armour  is  fortunate  in  securing  a 
person  as  well  versed  in  economies  as 
Professor  Ross  Allan  McReynolds. 
Following  the  securing  of  his  A.  B.  at 
tlic  University  of  Missouri,  Professor 
McReynolds  taught  economics  at  the 
sterling  (III.)  High  School,  the  North 
Dakota  Agricultural  College,  and  the 
University  of  Chicago.  But  practical 
work  was  also  included  in  his  regime, 
as  he  performed  statistical  and  edi- 
torial work  for  the  National  Metal 
Trades  Association.  While  employed 
for  that  company  he  acted  as  an  em- 
ployment wage  statistician  and  helped 
put  out  monthly  series  of  charts.  Fol- 
lowing this  work,  Professor  McReynolds 
published  some  statistics  in  the  "Labor 
Barometer. 


Sholto  M.  Spears,  B.  S. 

The  Department  of  Civil  Engineering 
has  added  the  name  of  Sholto  M. 
Spears  to  its  list  of  officers  of  instruc- 
tion. Following  an  inherited  inclina- 
tion to  become  a  teacher.  Professor 
Spears  enrolled  and  completed  a  one 
year  course  in  the  Western  State 
Teachers'  College.  Following  the  com- 
pletion of  this  course,  Professor  Spears 
entered  the  University  of  Kentucky,  in 
the  department  of  civil  engineering.  It 
is  interesting  to  note  that  for  three  of 
his  four  years  at  that  eollege,  he  acted 
in  the  capacity  of  student  instructor 
in  drawing.  Because  of  his  high 
scholastic  ability,  Professor  Spears 
was  admitted  to  Tau  Beta  Pi,  honorary 
engineering   fraternity. 

After  graduating  from  the  Universi- 
ty of  Kentucky  in  1922  with  his  B.  S. 
degree,  he  was  employed  by  the  Ogle 
Construction  Company,  builders  of 
locomotive  coaling  stations,  commercial 
ash  handling  plants,  and  kindred  struc- 
tures. 


0 
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Salamander 

At  the  final  meeting 
of  the  1930-31  school 
year,  held  last  June, 
ilamander,  honorary 
e  protection  engineer- 
g  fraternity,  elected 
e    following    officers: 


'I  ■/":"■'  W.   M.   Trauten,   Jr. 

tilfcL/         Vice-President 

.  ...G.  W.  Schodde 
icretary  and  Treasurer 
.  .E.  A.  Scanlan,  Jr. 
Mr.  W.  H.  Townley  is, 
at  present,  designing  a  new  member- 
ship certificate  which  will  be  ready  in 
the  near  future.  Copies  of  the  certifi- 
cate will  be  sent  to  all  alumni  mem- 
bers   of    Salamander. 


Phi  Lambda  Upsilon 


Phi 


Lambda  Upsilon, 
honorary  chemical  engin- 
eering fraternity,  elected 
as  its  officers  for  the  en- 
suing year,  the  following 
men: 

President R.  11.  Blom 

Vice-President 

J.    O.    Cavanagh 

Secretary ...  .0.   G.   Linnell 

Treasurer S.   M.   Lind 

Alumni  Secretary,  E.  Field 
A  dinner  and  social  eve- 
ning was  sponsor 
for  all  members  i 
of  May. 


the    fraternity 
he  latter  part 


Pi  Tau  Sigma 

Pi    Tau    Sigma,   honorary 
mechanical  engineering 

fraternity,     recently  elect- 
ed   the    following    men     as 

,  JjjSfejiVA        ollicers       for      the      coming 

President H.    R.   Davis 

Vice-President 

C.   W.    Cannon 

Corresponding   Secretary.  . 

A.    Bogot 

Recording   Secretary ....  R.   F.   Waindle 

Treasurer A.   J.   Jungels 

Cataloguer E.  H.  Chum 

President  Davis  recently  attended 
the  national  convention  of  Pi  Tau  Sig- 
ma, held  at  the  University  of  Mi 
Columbia,    Missouri 


Eta  Kappa  Nu 

The  following  men 
have  been  elected  to 
office  in  Eta  Kappa 
Nu,  honorary  electri- 
cal engineering  fra- 
ternity: 

President    

Morton    Fagen 

Vice-President G.   L.   Bonvallet 

Treasurer T.  A.  MeGill 

Corresponding  Secretary 

V.   J.   Minnick 

Recording    Secretary ....  Werner    Krahl 
Bridge  Correspondent.  .  .  .M.  J.  Schinke 

Morton  Fagen  attended  the  twenty- 
seventh  national  convention  held  at 
Cornel]  University  on  October  31.  The 
convention  of  1933  will  be  held  in  Chi- 
cago under  the  auspices  of  Delta  Chap- 
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Alumni  Officers  To  Be  Elected  In  December 


Annual  Alumni  Banquet 
To  Be  Held  Dec.  17th 

The  annual  alumni  meeting  will  be 
held  on  Thursday,  Dee.  17th,  1931.  We 
sincerely  hope  every  single  one  of  the 
alumni  will  reserve  this  date  and  make 
a  special  effort  to  be  present  at  this 
meeting.  The  place  for  this  annual 
get-together  and  business  meeting  will 
be  announced  in  the  near  future,  where- 
upon each  alumnus  will  be  promptly 
notified  by  letter.  Chief  among  the 
important  business  features  of  this 
meeting  will  be  the  election  of  officers 
for  the  coming  year.  This  fact  alone 
should  stimulate  the  interest  of  every 
loyal  alumnus  as  the  future  of  the  or- 
ganization depends  on  the  ones  into 
whose  hands  the  executive  positions 
are  placed.  The  attendance  at  this  De- 
cember meeting  in  the  past  few  years 
has  been  encouraging  but  has  by  no 
means  been  what  it  should  be  consid- 
ering the  large  percentage  of  alumni 
who  reside  in  Chicago. 

However,  we  are  probably  leading 
one  to  believe  that  the  evening  is  to 
be  devoted  entirely  to  business.  Do  let 
us  remove  all  thought  of  such  an  eve- 
ning. There  will  be  entertainment  and 
any  number  of  interesting  bits  of  ac- 
tion for  those  who  crave  it.  After  all, 
there  really  is  little  necessity  of  prom- 
ises as  to  what  the  evening  holds  in 
store  for  each  alumnus,  since  we  feel 
we  can  speak  for  those  who  have  at- 
tended these  meetings  in  the  past,  in 
saying  that  the  annual  December  Ar- 
mour Alumni  Association  banquet  is 
the  one  night  each  year  in  which  they 
crowded  a  maximum  of  enjoyment  into 
a  few  hours. 

Professor  Nachman  has  been  ap- 
pointed chairman  of  the  committee  on 
nomination  for  the  approaching  elec- 
tion. At  the  time  of  this  writing  the 
committee  personnel  had  not  been  an- 
nounced by  Professor  Nachman. 


C.  W.  Farrier  Returns 
to  Address  W.  S.  E. 

Clarence  W.  Farrier,  '16  addressed 
the  opening  meeting  of  the  Western 
Society  of  Engineers  Friday,  Oct.  23. 
Mr.  Farrier  who  graduated  from  Ar- 
mour in  1916  is  now  president  of  the 
Chicago  Chapter  of  the  American  In- 
stitute of  Architects  and  also  Assist- 
ant Director  of  Works  of  the  Century 
of  Progress. 

Mr.  Farrier  gave  a  very  interesting 
speech  on  "Engineering  Aspects  of 
the  World's  Fair."  Being  closely  ac- 
quainted with  the  innermost  prepara- 
tions for  the  Fair,  he  was  able  to  pre- 
sent many  of  the  facts  which  will  be 
unique  in  the  exposition  field.  In  short, 
he  explained  that  the  purpose  of  the 
coming  Fair  is  to  show  the  progress  of 
scientific  research  in  its  applications 
which  better  the  living  conditions  of 
people. 

Elsewhere  in  this  issue  of  the  Engi- 
neer will  be  found  an  article  by  Mr. 
Farrier  on  one  particular  phase  of  the 
engineering  work  connected  with  the 
Century  of  Progress. 


Professor   Moreton    Now    In 
Charge  of  Placement  Bureau 

Mr.  David  P.  Moreton,  E.  E.  '116, 
professor  of  direct  and  alternating 
current  machinery  at  the  Institute  has 
been  made  placement  councilor  to  suc- 
ceed Donald  Richardson,  who  has 
been   granted   a    year's   leave   to   study 


David  P.  Moieton 

for  his  doctor's  degree  at  the  Univer- 
sity of  Chicago.  As  placement  coun- 
cilor, Professor  Moreton  will  have 
charge  of  the  bureau  of  employment 
and  will  assist  graduates  and  former 
students  in  obtaining  positions,  as  well 
as  employers  who  are  looking  for  a 
certain  type  of  man  to  fit  in  their  or- 
ganization. Graduates  and  former  stu- 
dents who  are  looking  for  positions 
should  get  in  touch  with  Professor 
Moreton  by  appointment  if  possible. 
Phone  Victory  4600  or  write  him  a  let- 
ter in  care  of  the  Institute. 


Dean  Monin  Passes  Away 

The  sad  news  of  the  death  of  former 
Dean,  Louis  C.  Monin,  was  received  last 
week  by  Dr.  Raymond.  Dean  Monin 
passed  away  at  his  home  in  Zurich, 
Switzerland  on  Sunday,  November  8. 

The  former  Dean  was  known  to  all  of 
the  alumni  among  whom  he  made  hun- 
dreds of  friends  during  his  long  serv- 
ice at  Armour. 

We  regret  very  much  to  publish  no- 
tice of  the  recent  death  of  Ellis  S. 
Echlin,  '16,  who  passed  away  August 
20th,  1931,  at  his  home  in  Union, 
Illinois. 


Plans  For  Alumni  Reunion 
Now  Being  Made 


Plans  for  the  alumni  reunion  which 
is  to  lie  held  sometime  in  the  spring 
of  the  year,  are  now  being  started,  in 
an  effort  to  make  this  second  reunion 
even  more  elaborate  than  the  first 
which  was  held  in  1931.  The  reunion 
last  year  was  in  the  hands  of  the  class 
of  '06  and  the  arrangements  were  tak- 
en care  of  by  a  committee  headed  by 
Professor  Moreton.  The  plan  is  to 
have  this  year's  reunion  in  the  hands 
of  the  class  of  '07,  thereby  following 
the  precedent  set  last  year  in  having 
the  reunion  fostered  bv  the  class  whose 
25th  anniversary  it  is. 

These  alumni  reunions,  while  spon- 
sor,.,! by  a  particular  class,  are  open  to 
ill  Armour  Alumni.  Last  year's  re- 
union was  ah  extraordinary  success 
considering  the  fact  that  it  was  the 
first  class  or  alumni  reunion  to  be  given 
:i  trial.  There  were  some  forty-seven 
members  of  the  class  of  '06  present 
form  all  parts  of  the  country.  Head- 
quarters were  established  at  the  Pal- 
mer House,  visits  were  made  to  the  In- 
stitute, and  old  acquaintances  were  re- 
newed on  sight.  Efforts  are  being 
made,  this  year  to  arrange  the  date  of 
the  reunion  in  accord  with  the  Institute 
Dpen  House  Night,  thereby  giving  the 
alumni  an  opportunity  to  view  the 
progress  the  Institute  has  made  in  the 
vears  interviewing  since  their  gradua- 
tion. The  date  has  not  been  decided 
upon  definitely  as  yet,  however,  all 
alumni  will  be  notified  through  the 
pages  of  the  Engineer  as  to  the  exact 
date  in  a  later  issue. 

At  this  time  we  would  like  to  re- 
quest all  members  of  the  class  of  '07 
to  get  in  touch  with  either  Professor 
Schommer,  at  the  Institute  or  Mr. 
Hirsh,  at  4507  N.  Campbell  Ave.,  Chi- 
cago, in  regard  to  the  choosing  of  a 
committee  to  handle  the  arrangements 
for  the  reunion. 


William  L.  Hafner,  C.  E.,  '31,  was 
one  of  the  instructors  at  the  civil  engi- 
neers summer  camp  located  at  Trout 
Lake,  Wisconsin. 


Alfred  L.  Mell,  Arch.,  '31,  recently 
returned  from  Europe  where  he  spent 
the  summer  traveling  and  devoting  a 
great  deal  of  his  time  studying  archi- 
tecture. He  visited  England,  France, 
Germany,  and  Austria,  making  short 
stays  in  Vienna  and  Munich.  Mell,  who 
graduated  only  last  June,  was  a  member 
of  Scarab,  honorary  Architectural  fra- 
ternity, and  winner  of  the  Art  Insti- 
tute prize  in  his  senior  year  which  car- 
ried with  it  a  sum  of  money  to  be  used 
in  traveling. 


At 
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Alumni  Pay  Tribute 
to  Phillips 

Proof  that  the  memory  of  Dr.  Alfred 
Edward  Phillips,  who  passed  away  last 
semester,  has  not  passed  from  the 
minds  of  Armour  graduates,  has  been 
amply  furnished  by  past  members  of 
the  Department  of  Civil  Engineering. 
Following  the  death  of  Dr.  Phililps, 
graduates  of  that  department  were  in- 
formed by  letter  of  the  unfortunate 
happening  and  also  of  the  succession 
of  his  position  as  head  of  the  depart- 
ment by  Professor  Melville  B.  Wells. 
Since  then,  the  latter  has  been  receiv- 
ing numerous  replies  to  these  letters. 
Proof  of  the  love  and  respect  which 
endeared  Dr.  Phillips  in  the  hearts  of 
his  students  is  not  difficult  to  find.  Mr. 
H.  M.  Sharp,  '05,  writes  from  his  office 
at  Toledo,  Ohio,  where  he  is  vice- 
president  of  the  France  Stone  Co., 
"This  statement  in  part,  'Men  who  had 
the  privilege  of  studying  under  Pro- 
fessor Phillips  will  remember  his  pro- 
found scholarship,  his  sympathetic  in- 
terest in  his  students,  his  thoughtful- 
ness  and  his  eagerness  to  be  helpful, 
his  highly  developed  sense  of  humor, 
his  wonderfully  pleasing  personality, 
and,  above  all,  his  devotion  to  high 
ideals,'  so  truly  sets  forth  his  lovable 
personality  as  to  leave  one  to  wonder 
what  further  ideals  and  achievements 
there  are  to  strive  for.'' 

Something  higher  than  love,  some- 
thing deeper  than  respect  seems  to  be 
contained  in  the  letter  of  Mr.  W.  Old- 
enburger,  '14,  who,  from  Mexico  eulo- 
gizes, "To  us  and  all  he  was  "PA." 
How  well  I  recall  his  many  express- 
ions of  humor,  his  keen  insight  to 
those  of  us  who  could  not  grasp  his 
many  theories — .  He  always  looked 
for  the  best  in  others  and  gave  the 
best  he  had.  How  I  recall  his  father- 
ly attitude  to  all  of  ns  while  at  Sum- 
mer Camp.  He  never  lacked  apprecia- 
tion of  earth  's  beauty  and  never  failed 
to  express  it  to  all  of  us.  There  could 
be  no  question  of  doubt;  in  his  pass- 
ing, Professor  Phillips  left  the  world 
better  thaD  he  found  it." 

His  highly  developed  sense  of  humor 
can  well  be  remembered  by  Mr.  Ray- 
mond Zack,  '11,  who  is  now  District 
Engineer  for  the  Iowa  State  Highway 
Commission.  Mr.  Zack  writes,  "I  re- 
member him  best  in  the  class  room 
when  something  or  other  was  said,  his 
face  would  light  up  with  that  rare 
smile  of  his.  He  enjoyed  a  bit  of  fun 
as  much  as  anyone." 

That  the  world  has  lost  not  only  a 
lovable  character,  but  a  scholar  of  ex- 
ceptional ability  is  evidenced  in  the 
remarks  of  Mr.  Jos.  J.  Wallace,  '22. 
"The  profession  has  lost  a  valuable 
man;  a  gentleman  anil  a  scholar." 

Mr.  R.  F.  Stellar,  '29,  Assistant  Civ- 
il Engineer  in  the  War  Department 
feels  that  "his  connections  with  the 
Institute  have  certainly  earned  for  him 
a  very  prominent  part  in  the  history 
of  the  school." 

Mr.  Stanley  W.  Newman,  '17,  af- 
fectionately remarks  of  "Pa"  Phil- 
lips, "I  was  very  sorry  to  hear  of  his 
death  and  will  always  cherish  the 
pleasant  memories  associated  with 
him. ' ' 

Witli  the  passing  of  a  personage  so 
beloved,  so  scholastic,  so  sympathetic, 
so  thoughtful,  so  eager  to  help,  so  en- 
riched with  high  ideals  as  was  Profes- 


Peek    Becomes    Member 
of  Armour  Faculty 

Among  the  graduates  who  have  re- 
turned to  Armour  appears  the  name  of 
Professor  Peek.  But  this  time  his  at- 
tendance is  in  the  role  of  instructor  of 
elementary  machine  drawing  and  de- 
scriptive drawing  rather  than  that  of 
student.  Professor  Peek  obtained  his 
B.  S.  degree  at  Armour  in  1916  in  the 
Department  of  Architecture.  Follow- 
ing graduation  he  taught  elementary 
machine  drawing  and  descriptive  draw- 
ing at  Georgia  Tech.  For  several  years 
following  this  teaching,  Professor  Peek 
was   employe. 1    by   various   architectural 


R.    E.    Freeman    Returns    to 
Lecture  On  Field  Work 
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ng  eompai 
and  in  Chicago.  While  in  the  employ 
of  these  companies,  his  work  was  that 
of  drafting  and  structual  design.  When 
asked  if  lie  had  a  hobby,  Professor 
Peek  solemnly  replied  that  his  hobby 
was   reading  Greek   tragedies. 


sor  Phillips,  it  was  indeed  a  difficult 
task  to  find  a  man  capable  of  stepping 
into  Professor  Phillip's  vacant  chair. 
But  Armour  was  fortunate  in  having  in 
its  faculty  a  professor  amply  fitted  to 
maintain  the  high  standard  which  is 
enjoyed  by  the  Civil  Engineering  De- 
partment. He  is  Professor  Melville 
Baker  Wells.  Proof  of  the  efficiency 
of  Professor  AVells  may  well  be  seen  by 
the  numerous  messages  of  congratula- 
tions which  have  been  received.  Mr. 
Eugene  F.  Hiller,  '06.  after  remarking 
on  Professor  Phillips  death,  states, 
"At  the  same  time  please  accept  my 
congratulations  and  hopes  for  your  fu- 
ture success  at  the  Institute."' 

Mr.  Victor  S.  Persons,  '02,  quotes, 
"I  know  that  nothing  would  have 
pleased  him  better  than  to  know  that 
you  (Professor  Wells)  are  taking  up 
his  work  and  heading  the  Department 
of  Civil  Engineering.  You  certainly 
have  the  loyalty  and  best  wishes  of  all 
your  former  students. ' '  Space  will  not 
permit  the  quoting  of  all  the  compli- 
mentary phrases  which  are  contained 
within  the  numerous  letters,  but  it  is 
significant  to  state  that  every  corre- 
spondence received  approved  in  no 
small  terms  of  Professor  Well's  ap- 
pointment. 


After  spending  several  years  away 
from  the  old  familiar  halls  of  the  In- 
stitute, R.  E.  Freeman,  '25  returned, 
this  time  not  in  the  roll  of  one  seeking 
knowledge  but  rather  of  one  radiating 
it.  On  Friday,  October  23rd  the  Fire 
Protection  Engineering  Society  was 
treated  to  a  lecture  by  Mr.  Freeman  on 
the  interesting  subject  of  Sprinkler 
Equipments.  There  could  be  no  better 
qualified  man  to  present  such  a  lecture 
to  the  students  as  Mr.  Freeman  has 
been  in  Sprinkler  work  since  his  gradu- 
ation in  1925  and  is  at  the  present  time 
manager  of  the  Sprinkler  department 
of  the  Illinois  Inspection  Bureau. 


Mr.  Louis  Hirsh,  Ch.  E.,  '1-1,  secre- 
tary of  the  Armour  Alumni  Association 
states  that  he  would  like  to  make  this 
year  more  active  for  the  alumni  than 
any  past  year.  Any  suggestions  to 
bring  about  this  end  would  be  greatly 
appreciated  by  him,  as  would  the 
change  of  address  of  any  of  the  alumni. 

Grover  Keeth,  M.  E.,  '06,  has  been 
appointed  chief  engineer  of  the  Wausau 
Paper  Co. 

Lester  O.  Castle,  F.  P.  E.,  '27,  is  now 
working   for   the      Milwaukee      Fnder- 


Abraham  Kuklin,  Arch.,  '30,  at  pres- 
ent is  studying  at  the  Chicago  Archi- 
tectural Sketch  Club  in  preparation  for 
the    coming   Architectural    State    Board 


Harry  Turk,  Arch.,  '29,  has  opened 
an  architectural  office  on  E.  Jackson 
Blvd.  The  office  goes  under  the  name 
of  King,  Turk  &  Cris.  Turk  is  also  a 
professor  of  freehand  at  Crane  College. 


A  third  member  has  been  added  to 
the  happy  home  of  the  Brockmann 
family,  the  newest  addition  being  a 
baby  girl.  The  proud  father  is  one  well 
remembered  in  Armour  basketball  cir- 
cles, Erwin  W.  Brockmann,  F.  P.  E., 
'29,  who  is  now  making  his  home  in 
South  Bend,  Indiana,  where  he  is  under 
employment  at  the  Indiana  Inspection 
Bureau. 


Vernet  V.  Poupitch,  M.  E.,  '29,  has 
successfully  completed  the  examina- 
tions required  by  the  U.  S.  Government 
for  a  commission  in  Aeronautics  and 
will  participate  in  the  commencement 
exercises  to  be  held  at  March  Field, 
Riverside,  California  on  June  18  of 
next  year. 

Benjamin  F.  Morrison,  C.  E.,  '22, 
now  holds  the  position  of  Engineer  of 
Contracts  and  Specifications  with  the 
Chicago  Board  of  Local  Improvements. 

David  G.  Greenfield,  F.  P.  E.,  '28 
crossed  the  matrimonial  divide  during 
the  month  of  October.  Mr.  and  Mrs. 
Greenfield  are  now  making  their  home 
in  South  Bend,  Indiana  where  Dave  is 
employed  by  the  Indiana  Inspection 
Bureau. 

Al  De  Long,  Arch.,  '31  recently  an- 
nexed the  $1200  traveling  fellowship 
offered  bv  the  Architectural  Sketch 
Club. 
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Former  Armour  Professor 
Dies  Suddenly 

Dr.  Henry  Barret  Learned,  63,  emi- 
nent historian  and  guest  professor  of 
history  at  Stanford  University  died  at 
his  home  in  California  on  Oct.  11th. 
His  death  was  sudden  and  came  as  a 
blow  to  his  many  hundreds  of  friends. 

No  doubt,  Dr.  Learned  will  be  re- 
membered by  many  of  the  older  Alumni 
of  Armour  Institute  having  taught 
classes  at  the  Institute  in  the  years 
from  1893  to  1896.  During  his  short 
professorship  at  Armour,  Dr.  Learned 
made  many  friends  both  among  the 
faculty  and  the  students  and  it  is  with 
regret  that  the  Engineer  announces  his 
death    to    the   alumni. 

Dr.  Learned  took  his  guest  profes- 
sorship at  Stanford  University  only 
Oct  1st  and  was  to  have  taught  history 
for  a  semester.  He  resigned  as  presi- 
dent of  the  board  of  education  of  the 
District   of   Columbia   two   months   ago. 

Dr.  Learned  was  born  at  Exeter, 
N.  H.,  March  21,  1868.  He  held  de- 
grees from  Harvard,  Yale,  Chicago,  and 
Leipsig  universities.  He  was  the 
author  of  several  books  and  articles  on 
historical  and  political  subjects,  includ- 
ing one  on  "The  President's  Cabinet." 
He  served  with  the  U.  S.  department 
of  justice,  bureau  of  investigation,  from 
1917  to  1919. 

During  his  short  stay  at  Armour,  Dr. 
Learned  conducted  sophomore  classes 
in  History  and  Civics. 


Lost? 

In  the  course  of  years,  and  as  a  con- 
sequence of  a  continual  change  in  ad- 
dresses of  alumni,  the  secretary  of  the 
Alumni  Association  has  lost  track  of  a 
number  of  men.  From  time  to  time 
important  announcements  are  sent  to 
the  alumni  and  it  is  essential  that  they 
receive  them.  Below  will  be  found  a 
list  of  those  whose  addresses  are  not 
now  known  and  it  is  hoped  that  any- 
one who  knows  of  the  location  of  these 
men  will  notify  Mr.  Hirsh,  Secy- 
Treas.,  Armour  Alumni  Association, 
4507  X.  Campbell  Ave.,  Chicago, 
Illinois.  Cooperation  on  the  part  of  the 
alumni  to  this  extent  will  mean  very 
little  effort  to  them  whereas  it  will  be 
greatly  appreciated  by  the  Alumni  As- 
sociation. 

C.  L.  Andre,   '18       H.  S,  Keeler.  x-  11 
W.  J.  Baer,  '10  F.  Konicek,  Jr., 

Rov  Barber,  x-'31         '11 
A   B.  Benedict,  '04  G.  Kuta.  x-'31 
R.  J.  Blasi,  x-'31     H.  P.  Langstaff, 
W.  E.  Bliss,  x-'31 
C.  C.  Blume,  x-'25 
P.   L.   Bradford, 


'3  1 


L.  Bramson,  x 
H.   V    Burke,    '28 
A.    A.    Ehrlich, 

x-'31 
F.  D.  Farrar,    '14 
W.  F.  Frvburg,  '13       x-'30 
F    O.  Godfrey,    '10  C.  H.  Simm 
Wm.  Jervis,  x-'31        x-'30 
C.  F.  Kautz,   '24       W.  H.  Vieki 


•T.  R.  Lossman,  '30 
G.  O.  Melby,  '26 
R.  M.  Montgomery, 

x-*26 
C.  P   Pelta,  x-'23 
F.  L.  Pond,  x-'16 
E.  J.  Schmidt,    '11 
W.  C.  Schmidt, 


Juttemeyer  Dies  Suddenly 

It  is  with  deep  regret  that  we  an- 
nounce the  passing  of  Walter  Leo 
Juttemeyer,  M.  E.,  '15.  His  death 
came  as  a  result  of  an  automobile  acci- 
dent on  the  night  of  October  15.  With 
his  wife  and  13  year  old  child,  he  was 
. hiving    from     his    home     in    St.     Louis 


Robert  I.  Wishuick,  Ch.  E.,  '14,  re- 
turned to  his  home  in  Brooklyn,  N.  Y. 
early  this  summer  from  a  trip  abroad. 
While  visiting  various  interesting 
points  in  Europe,  Wishnick  stopped  at 
Zurich  Switzerland  to  hav 
visit  with  Dean  Monin. 


Ohio    when, 
ir    Indianap 


Walter  L.  Juttemeyer 


lights.  The  three  occu]  ants  were  in- 
jured, Juttemeyer  critically.  The  next 
day  he  died  in  the  City'  Hospital  of 
Indianapolis. 

Walter  Juttemeyer  graduated  from 
Armour  in  1915.  After  nine  months  at 
the  Standard  Oil  Company  refinery  in 
Alton,  he  accepted  a  position  with  the 
Alcoa  Ore  Co.,  located  in  East  St. 
Louis.  At  the  time  of  his  death,  he  was 
master   mechanic. 

He  is  survived  by  his  wife,  his 
daughter,  Helen  Virginia,  his  parents, 
and  four  brothers. 


short 


Alumni  to  Meet  Varsity 
Squad  in  Basketball  Game 

The  annual  basketball  game  between 
the  Alumni  and  the  Varsity  is  sched- 
uled to  take  place  on  December  1st. 
All  grads  who  are  still  adept  at  the  art 
of  tossing  a  basketball  through  the  old 
familiar  hoop  are  requested  to  get  in 
shape  for  this  event. 

In  the  past  the  alumni  have  never 
failed  to  give  the  undergraduates  a 
real  battle  and  another  grudge  battle 
such  as  those  which  have  gone  before  is 
anticipated  this  year.  The  alumni,  as 
always,  are  an  unknown  power  until 
game"  time,  however,  the  varsity  is  re- 
puted to  be  fast  shaping  into  a  team 
which  the  grads  will  find  hard  to  beat. 
The  alumni  game  will  be,  as  usual,  the 
frst  game  on  the  year's  schedule,  thus, 
it  will  be  in  the  form  of  a  test  for 
them. 


Varsity  Defeats  Alumni 
By  9  to  3  Score 

Pepped  up  by  a  successful  season,  the 
Varsity  baseball  squad  romped  over  the 
Alumni  in  a  comedy  attraction  at 
Ogden  field  just  before  the  close  of 
school  last  May.  The  Alumni  were  by 
no  means  a  match  for  Mr.  Krafts  am- 
bitious young  men,  who  led  by  I'epe, 
Omiecinski  and  Lynch  bounced  base 
hits  off  the  wall  until  the  Alumni  field- 
ers were  dizzy. 

The  Alumni  started  the  game  off 
badly  by  committing  a  number  of  cost- 
Iv  errors  in  the  first  inning  which 
coupled  with  three  base  hits  permitted 
two  runs  to  score.  This  lead  was  ma- 
terially increased  in  the  next  three  inn- 
ings. 

However  badly  the  Alumni  were 
beaten  they  must  be  handed  credit  for 
their  courage  and  fortitude  in  turning 
out  for  the  annual  game  in  which  they 
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be  expected  to  furnish  the  stiffest  of 
competition  to  a  team  of  much  younger 
men,  well  coached,  and  with  a  season's 
training  only  just  behind  them. 

At  the  end  of  seven  innings  both 
teams  were  ready  to  call  it  a  halt  and 
when  the  festivities  ceased  fhe  official 
scorer  declared  the  Varsity  squad  the 
victors  by  a  score  of  9  to  3.  Once 
more  the  Alumni  were  credited  with  an 
actual  defeat  but  with  a  moral  victory. 


Wanted — More  Letters  Like 
This 

A  letter,  of  rather  recent  date,  is 
now  in  the  hands  of  Mr.  Hirsh  from 
I'..  11.  Jarvis,  '13,  whose  home  is  located 
in  Arlington  Heights,  Illinois.  Mr. 
Jarvis  displayed  what  is  probably  the 
most  touching  bit  of  spirit  yet  shown 
by  an  alumnus  of  Armour  Institute 
when  in  his  letter  were  contained  the 
words,  "Too  bad  I  have  not  more  lives 
to  give  for  the  Association."  It  might 
be  said  that  Mr.  Jarvis  having  already 
paid  for  a  life  membership  in  the 
Alumni  Association,  has  again  ex- 
pressed his  desire  to  contribute  to  the 
association  and  become  what  might  la- 
called  a  "second  life  member." 

As  a  matter  of  general  information 
to  those  who  perhaps  have  been  un- 
aware of  what  is  done  with  the  money 
received  from  these  life  memberships, 
it  might  be  said  that  it  is  put  to  a 
most  worthy  cause.  The  funds  received 
are  put  directly  into  the  Alumni  Stu- 
dent Loan  Fund  from  which  they  are 
available  to  undergraduate  students  at 
the  Institute  who  are  in  need  of  finan- 
cial aid  so  as  to  be  able  to  complete 
their  course  of  study.  No  doubt,  many 
of  the  alumni  who  are  now  in  the  field 
would  have  welcomed,  heartily,  such 
a  fund  when  they  were  in  their  stu- 
dent days. 


Alan  C.  Tully,  C.  E.,  '28,  was  mar- 
ried during  the  course  of  the  last  sum- 
mer and  has  now  changed  his  home 
from  Lansing,  Michigan  to  New  York 
where  he  will  become  a  field  man  for 
the   Ethyl   Gasoline   Corporation. 

Robert  W.  Van  Valzah,  M.  E.,  '21, 
and  Benjamin  F.  McAuley,  M.  E.,  '09, 
are  both  employed  in  the  mechanical 
engineering  department  of  the  Western 
Electric    Co.    in    Hawthorne. 
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The  Hoover  Dam 

(Continued  from  page  7) 
ly  at  them  and  there  has  been  no 
appreciable  erosion.  Concrete 
drops  typifying  the  actual  condi- 
tions of  the  inclined  shaft  have 
been  subjected  to  a  sliding  veloci- 
ty and  there  lias  been  no  erosion 
and  nothing  more  has  happened 
than  a  discoloration  of  the  sur- 
face. 

After  the  completion  of  the 
tunnels  the  work  of  diverting  the 
river  begins  and  to  accom- 
plish this  upper  and  lower  cof- 
ferdams will  be  built.  These  cof- 
ferdams are  always  looked  upon 
with  suspicion  by  engineers;  espe- 
cially so  in  the  Colorado.  After 
their  acceptance  by  the  govern- 
ment, the  designers  will  assume 
the  risk  in  the  event  of  a  major 
disaster.  These  cofferdams  will 
be  built  to  withstand  any  normal 
flood  but  a  flood  such  as  in  1884 
would  sweep  them  off  their  foun- 
dations as  so  much  straw. 

The  up-stream  cofferdam  will 
be  of  the  earth  and  rock-fill  type, 
the  upstream  earth-fill  slope  being 
protected  by  a  3-foot  rock  blanket 
covered  with  (i  inches  of  rein- 
forced concrete  paving. 

A  water  tight  cut-off  wall  will 
be  formed  in  the  river  bed  by 
steel  sheet  piling  driven  in  a 
trench  at  the  upstream  toe.  The 
downstream  cofferdam  will  also 
lie  of  the  earth  and  rock-till  type, 
the  downstream  slope  being  pro- 
tected from  eddy  actions  by  a 
rock  barrier.  This  rock  barrier 
will  consist  of  a  massive  embank- 
ment of  127,000  cubic  yards  of 
dumped  rock  and  will  be  placed 
downstream  from  the  downstream 
cofferdam.  After  having  served 
their  purposes  the  downstream 
cofferdam  and  rock  barrier  will 
be  removed  from  the  river  chan- 
nel by  the  contractor.  Some  idea 
of  the  magnitude  of  these  coffer- 
dams which  are  sizable  structures 
in  themselves  can  be  seen  by  the 
fact  that  in  the  two  cofferdams 
there  will  be  placed  798,000  cubic 
yards  of  earth  and  227.000  cubic 
yards  of  rock.  The  upper  dam 
alone  will  be  sume  80  feet  in 
height  with  a  top  width  of  70 
feet. 

With  the  river  diverted  and  its 
waters  held  back  by  the  coffer- 
dams, the  work  on  the  solid  foun- 
dation will  begin.  This  excava- 
tion alone  is  about  180  feet  deep 
and  means  the  removal  of  1,800,- 
000  cubic  yards  of  sand  and  rock. 


With  this  done,  the  loose  rock  of 
the  side  walls  removed,  and  the 
grooves  cut  into  the  walls  so  that 
the  arch  dam  will  abutt  squarely 
asainst  them,  the  placing  of 
3,500,000  cubic  yards  of  concrete 
will  begin.  It  will  be  the  largest 
single  mass  of  concrete  ever 
placed  and  a  monument  to  the  in- 
genuity of  our  engineers. 

The  dam  will  be  of  the  massive 
concrete  arch-gravity  type  i  n 
which  the  water  load  is  carried  by 
both  gravity  action  and  horizon- 
tal arch  action.  It  will  be  about 
1,180  feet  long  on  the  crest  and 
about  730  feet  in  height  above  the 
lowest    point    of   foundation.        It 
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—C.  Kingsley 

will  have  a  width  up  and  down 
stream  of  about  45  feet  at  the  top 
and  050  feet  at  the  base.  The 
water  surface  of  the  river  will  lie 
raised  some  580  feet.  The  lake 
which  the  dam  will  make  will  be 
115  miles  long  and  580  feet  deep. 
It  will  take  two  years'  flow  of  the 
river,  or  enough  water  to  cover 
the  state  of  New  York  to  a  depth 
of  one  foot.  It  will  be  not  only 
the  largest  artificial  lake  in  the 
world,  lint  has  thirteen  times  the 
capacity  of  the  great  reservoir  on 
the  Nile.  The  radius  of  curva- 
ture of  the  axis  will  be  about  500 
feet.  Of  the  total  4,400,000  cubic 
yards  to  be  placed  in  all  the 
works  about  3,400,000  cubic  yards 
of  the  concrete  will  <!»  into  the 
dam.  A  cut-off  trench  will  be  ex- 
cavated in  the  foundation  rock 
along  the  upstream  toe.  The 
foundation  and  abutment  rock 
are  to  be  drilled  and  pressure 
grouted,  the  holes  being  located 
at  5-foot  intervals  in  one  line  in 
the  trench,  (trout  holes  will  vary 
:n  depth  up  to  a  maximum  of 
about    15(1    feet.        The   dam   will 


contain  a  very  complete  drainage 
system,  with  a  main  drainage  gal- 
lery parallel  to  the  axis  of  the 
dam,  connecting  with  radial 
drainage  conduits  discharging  at 
the  downstream  toe  of  the  dam. 

The  setting  of  this  enormous 
mass  of  concrete  presents  a  prob- 
lem that  some  of  the  leading  civ- 
il engineers  and  concrete  experts 
of  the  country  have  been  en- 
grossed in  for  months.  The  criti- 
cal question  of  how  to  obtain  an 
integral  mass  and  avoid  cracking, 
which  outside  of  foundation  un- 
certainties is  the  most  serious  de- 
fect in  modern  concrete  dam  con- 
struction, must  be  solved.  Both 
shrinkage  (due  to  moisture 
change)  and  thermal  action 
(due  to  heating  of  the  con- 
crete while  it  is  setting  and  sub- 
sequent cooling  and  contracting) 
are  factors  here.  It  is  noteworthy 
to  mention  here  that  dry  mixtures 
are  to  be  used  in  all  the  concrete 
work,  to  obtain  high  strength  and 
density,  and  accordingly  bucket 
placing  is  specified.  In  general, 
the  proportion  shall  be  such  as  to 
produce  concrete  having  an  ulti- 
mate compressive  strength  at  the 
age  of  28  days,  varying  from  not 
less  than  2,500  pounds  per  square 
inch  for  the  mass  concrete  of  the 
dam.  to  not  less  than  3,500  pounds 
per  square  inch  for  slabs,  beams, 
and  other  thin  reinforced  mem- 
bers. When  concrete  sets  a 
large  amount  of  chemical  heat  is 
generated.  "With  present  day  ce- 
ments it  causes  a  rise  of  tempera- 
ture of  as  much  as  70  degrees  P. 
As  this  heat  disappears  shrinkage 
occurs,  causing  cracks.  In  dams 
of  ordinary  size,  this  heat  is  dissi- 
pated at  about  the  date  the  dam  is 
completed,  but  in  the  case  of  the 
Hoover  Dam  the  mass  is  so  enor- 
mous and  the  distance  the  heat 
has  to  be  conducted  is  so  great, 
that  if  it  were  built  as  a  solid 
mass  it  would  take  100  years  for 
all  of  this  chemical  heat  to  be  lost. 
To  hasten  this  cooling  the  dam  is 
to  be  built  in  a  series  of  columns 
50  feet  square,  the  joints  between 
which  are  to  be  grouted  under 
pressure  later  on,  thereby  creat- 
ing a  solid  arch.  These  columns 
will  be  cooled  by  the  insertion  of 
pipes  filled  with  a  cooling  solu- 
tion. After  any  portion  of  con- 
crete in  the  dam  or  tunnel  has 
set  for  six  days  it  is  cooled  to  72 
degrees  F.  A  complete  refrig- 
eration plant  is  to  be  installed  in 
three  units.  They  are  so  arranged 
that  they  can  be  run  singularly 
or  in  groups.  This  plant  sends 
the     cooled     water     through     the 
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Ynsulated 

•  •  •  but  not  against 
new  ideas! 

Even    the   method  of  insulation    is   not   insulated   against    improve- 
ment  at    the   Western    Electric    telephone    cahlc    shop.     For   a   gen- 
High  quality  wood  pulp      eration    wires   have   been    wrapped    around   with    a    narrow    ribbon 

now  used  to  form  a  sleem  '  l 

of  paper  but   now   the   wire   has   the   paper  made   right   on   it   while  passing   through 

an   ingenious   paper    making    machine.  .  .  .  This   new   revolutionary 

process  saves  time   and   lowers  the  cost  of  cable.    But  perhaps  the        rwts,»p!no»,in™t_ 

paper  making,  stilling  and 
insulating 

most  important  thing  about  it  is  that  it  illustrates  an  attitude  of  mind  of  your 
Bell  telephone  makers:  keeping  receptive  to  innovation.  .  .  .  Only  by 
doing    so,  they   realize,   can    they    carry  out   properly  their    functions 


new  ideas  as    manufacturers,    purchasers    and  distributors   for   the    Bell   System. 


Western  Electric 

Manufacturers  .  .  .  Purchasers  .  .  .  Distributors 


THE     BELL     SYSTEI 


Please  mention  The  Armour  Engineer 


ETHICAL 

Small  Brother:      "I  just 


you  ki 


Blaise:  "Here.  Keep  still;  put  this 
half  dollar  in  your  pocket." 

Small  Brother:  "Here's  a  quarter 
change.  One  price  to  all — that's  the 
way  I  do  business. ' ' 


TOO  COLD 

Mrs.  Old-timer:  "It  says  hi 
the  paper  that  the  young  girls 
are   abandoning   all   restrictions.' 

Mr.  Old-timer:  "Well,  I'd 
not  catch  Mabel  without  hers  on 


all  ki 


what 


' '  Black  chile,  doe: 
deceit  am?" 

"Suttingly   I   does,   mammy." 

"Den   what   is   it?" 

"Well,  when  I  leans  ovah  an'  heal 
somthin '  rip,  I  knows  dat  's  de  seat. 


"A  New  VEHICLE" 

Book  Agent  to  Farmer:  "  Vim  ought 
to  buy  an  Encyclopedia,  now  that  your 
boy   is  going  to  school." 

Farmer:  "Not  on  Your  life!  Bet 
him  walk  the  same  as  I 


PREPAREDNESS 

An  old  maid  went  to  have  her  pie- 
ire  taken  and  the  photographer  no- 
eed  her  tying  a  piece  of  clothes  line 
round   the  bottom   of  her  skirt. 

"What's  the  idea  of  that?"  he 
sked.  "I  can't  take  your  picture 
mt  way." 

"You  can't  fool  me,  young  man," 
lid  the  old  girl.  "I  know  you  can  see 
le  upside  down  in  the  camera." 


Voice  Over  Fhone:       "Is    this 
the    lady    who   washes?" 

Society   Snob:        "Indeed!        I 


Employer  (furiously):  "Why 
hasn't  this  job  been  done?  It's 
nearly  a  month  since  I  told  you 
to  do  it." 

Office   Boy:     "I  forgot,   sir." 

Employer:  "Forgot!  Forgot! 
Suppose  I  forgot  to  pay  you. 
What   would   you  say?" 

Office  Boy:  "I  should  come 
and  tell  you  at  once;  not  wait  a 
month  and  then  kick  up  a  fuss 
about  it." 


"I   hear   you   advertised   for   a 
vife.     Did  you  get  any  replies?" 
' '  Sure.   Several   hundred. ' ' 
"What  did  they  say?" 
"Oh,"      they   all   said,     "You 
can  have  mine." 


was   the   street   cleaner's 
swept   me   off   my   feet. 


law- 


TURN  'ER  OVER 

Farmer:  "I  thought  you  said  you 
had   plowed  this  field?" 

Hired  Man:  "No;  I  only  said  I  was 
thinking  about   doing  it   tomorrow." 

Farmer:  "Oh,  I  see,  you  merely 
turned  it  over  in  your  mind. ' ' 


Aspirant  for  School  Golf  Team: 
"Well,  coach,  how  do  you  like  my 
game  .' ' ' 

Prof.  Leigh:  "I  suppose  it's  all 
right  but,  personally,  I  like  golf  bet- 
ter." 


Lady  Visitor:  "And  how  were  yo-J 
hurt,  my  good  man?" 

Soldier:     "By  a  shell." 

Lady:      "  Did  it  explode?  " 

Soldier:  "No,  ma'am,  it  crept  up 
and  bit  me." 


When   did   the     rob 
the   eross— examii 
asked  the   witness. 
I  think — , "  he  began. 

care      what      you 
yer, 


' '  We    don  't 
think,"      remarked    the    la 
' '  answer  the   question. ' ' 

"  Well  I  may  as  well  get  off  the 
stand  then,"  said  the  witness,  "I 
can't  talk  without  thinking;  I'm 


Prof.  Seherger,  on  his  last  trip 
to  Europe:  "This  beautiful  din- 
ing room  goes  back  to  Louis  the 
Fourteenth. ' ' 

Tourist  (sympathetically)  : 

' '  Yes,  I  know  how  you  must  feel. 
My  whole  living  room  set  goes 
back  to  Sears  Roebuck,  the  fif- 
teenth." 


Wife:  "Didn't  I  hear  you 
come  in  last  night,  from  your 
lodge?  Didn't  the  clock  strike 
two  as  you  came  in?" 

Other  Half :  "  Well,  you  see  it 
was  this  way;  the  clock  started 
to  strike  eleven  and  I  stopped  it 


»-•*  so  as  not  to  awaken  yi 


Moment  of  Inertia 
SUPERIOR  INFERIORITY 

"What's  all  the  fuss  in  Ogden 
Field?"   asked   one   of  the   Profs. 

"  Why  the  doctor's  just  examined  the 
freshmen,  and  one  of  the  deficient  boys 
is  mopping  the  field  with  the  perfect 
kid,"    replied    a    helpful    student. 

WELL  PERHAPS 

"Robert,"  said  the  teacher,  to  drive 
home  the  lesson  on  charity  and  kind- 
ness, "  If  I  saw  a  man  beating  a  don- 
key and  stopped  him  from  doing  so, 
what    virtue   would   I   be   showing'.'" 

"Brotherly   love,"  said   Bobby. 


INFECTIOUS 

Confused  Shopper:  "I  want  a  pair 
of  spec  rimmed  hornicles — I  mean  sporn 
rimmed  hectacles  —  dash  it!  I  mean 
heck  rimmed  spernacles — " 

Floor  Walker:  "I  know  what  you 
mean,  sir.     Mr.   Brown,  show   the  gen- 


astus.  " 

Rastus:  "Well  sah,  when  Ah  looked 
de  glass  dis  mornin '  Ah  couldn't  see 
ahself  there,  so  Ah  thought  Ah 'd 
me  to  work.  Some  time  later,  Ah 
iscovered  dat  de  glass  had  dropped 
it    of   de   frame." 
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The  Hoover  Dam 

(Continued  from  page  22) 
pipes  laid  in  the  concrete.  This 
refrigerating  plant  operates  to 
reduce  the  temperature  of  a  flow 
of  2,100  gallons  of  water  per  min- 
ute from  40  to  47  degrees.  The 
average  rise  of  setting  is  40  de- 
grees F.  above  placement  temper- 
ature. The  amount  of  heat  to  be 
removed  is  about  700  B.  T.  U.  per 
degree  per  cubic  yard  of  concrete. 
In  July  the  mean  temperature  is 
93.9  degrees  F.  The  maximum 
temperature  then  of  the  concrete 
will  be  133.8  degrees.  It  is  esti- 
mated that  the  cooling  water 
must  be  applied  for  2.4  months  to 
reduce  the  temperature  of  the 
concrete  to  71.7  degrees.  This  ex- 
pedient which  perhaps  is  due  in 
part  to  the  hot  summer  climate  at 
the  site  has  its  virtues  untried  but 
at  least  it  can  do  no  harm.  It  is 
pre-eminently  the  most  original 
feature  of  the  dam.  Three  inch 
standard  steel  pipes  and  fittings 
will  be  used.  A  total  of  800,000 
linear  feet  of  150  miles  of  pipe 
in  lines  10  feet  apart  involving  the 
use  of  16.000  couplings  it  is  esti- 
mated will  be  needed  to  complete 
this  part  of  the  construction. 

None  of  the  columns  that  the 
dam  is  being  built  of  will  be  car- 
ried up  more  than  30  feet  at  a 
time.  They  will  be  carried  up  so 
that  the  working  surface  will  be 
unequal.  After  they  have  been 
carried  up  30  feet,  the  space  be- 
tween them  will  be  filled  with 
grouting.  Block  construction  has 
been  adopted  in  many  dams 
since  Schassler's  Crystal  Springs 
dam  of  40  years  ago ;  but  as  now 
used,  with  bitumen-painted  sides 
fully  keyed,  and  subsequent 
grouting,  it  is  unmistakably  a 
new  departure. 

In  addition  to  the  drainage  gal- 
leries there  will  be  a  number  of 
inspection  galleries.  Two  eleva- 
tor shafts  will  connect  the  two 
wings  of  the  power  house  with  the 
top  of  the  dam. 

The  dam  completed,  the  matter 
of  the  disposal  of  the  water  that 
must  pass  the  dam  is  taken  care 
of  by  the  construction  of  two 
spillways,  one  on  each  side  of  the 
river.  Each  of  these  will  consist, 
in  downstream  order,  of  a  50-foot 
by  50-foot  Stoney  gate,  a  concrete 
overflow  crest  about  700  feet 
long,  a  reinforced  concrete-lined 
open  channel  that  will  use  a  part 


of  the  35,000,000  pounds  of  bars 
and  rails  that  will  be  used  on  the 
job  as  reinforcing  steel,  and  a  50- 
foot  diameter  concrete-lined  in- 
clined tunnel,  through  which  the 
water  will  pass  into  the  outer  di- 
version tunnel.  Having  served  its 
diverting  purpose  this  outer  tun- 
nel will  be  plugged  with  con- 
crete immediately  upstream  from 
its  junction  with  the  inclined 
spillway  tunnel,  and  the  down- 
stream portion  will  then  become  a 


Roadways 

One  road  leads  to  London, 
One  road  runs  to  Wales. 

My  road  leads  me  seawards 
To  the  white  dipping  sails. 

One  road  leads  to  the  river, 
As  it  noes  singing  slow; 

My  road  leads  to  shipping. 
Where  the  bronzed  sailors  go. 

Leads  me,  lures  me,  ealls  me 
To  salt  green   tossing  sea; 

A    road   without   earth's   road-dust 
Is  the  tight  road  for  me. 

A  wet  road  heaving,  shining. 

And  wild  with   seagulls'  erics. 
A   mad  salt  sea-wind  blowing 

The  salt  spray  in  my  eyes. 

My  road  ealls  me.  lures  me 
West,   east,   south,   and   north; 

Most  roads   lead   men   homewards. 
My    road    leads    me    forth. 

—John  Masefield 


part  of  the  spillway  system.  It  is 
estimated  that  the  spillway  will 
require  1,012,000  cubic  yards  of 
open-cut  excavation  and  144,000 
cubic  yards  of  excavation  in  the 
inclined  tunnels. 

The  last  consideration  in  the 
setting  of  this  great  dam  is  the 
outlet  works  on  each  side  of  the 
river  and  these  will  consist  of  two 
separate  systems,  each  being  reg- 
ulated by  a  cylinder  gate  in  the 
bottom  of  the  intake  tower,  the 
two  towers  being  about  185  feet 
apart  in  a  direction  parallel  with 
the  river.  The  system  regulated 
from  the  upstream  intake  tower 
will  consist,  in  downstream  order, 
of  the  tower  with  a  cylinder  gate 
31  feet  in  diameter,  discharging 
into  a  30-foot  diameter  inclined 
tunnel  connecting  with  the  inner 
diversion  tunnel ;  the  upstream 
tunnel  plug  in  the  diversion  tun- 
nel with  temporary  slide  gates; 
the  inner  diversion  tunnel  below 
the  upstream  tunnel  plugs;  the 
downstream  lower  and  upper 
canyon-well  outlet  gates  and  nee- 
dle valves;     the  downstream  tun- 


nel plug  with  outlet  gates  and 
needle  valves  installed  therein ; 
and  the  50-foot  by  50-foot  Stoney 
gates  at  the  outlet  end  of  the  in- 
ner diversion  tunnels. 

The  system  regulated  from  the 
downstream  intake  tower  will 
consist  of  the  tower  with  its  cyl- 
inder gate  31  feet  in  diameter 
discharging  into  a  30  foot  diam- 
eter horizontal  penstock  tunnel, 
leading  to  the  upstream  lower 
and  upper  canyon-wall  outlet 
gates  and  needle  valves.  Power 
penstocks  divert  from  each  sys- 
tem. The  lower  and  upper  can- 
yon-wall outlet  gates  and  needle 
valves  on  each  side  of  the  river 
are  housed  in  separate  buildings, 
and  in  each  of  the  four  buildings 
there  will  be  eight  72-inch  nee- 
dle valves  for  discharge  control. 

$38,200,000  will  place  a  U 
shaped  structure  of  concrete  and 
steel  immediately  downstream 
from  the  dam.  A  continuous,  firm 
power  output  of  about  663,000 
horsepower,  based  on  83  per  cent 
plant  efficiency,  and  10  per  cent 
maximum  shortage  will  be  taken 
from  the  main  structure,  con- 
structed across  the  downstream 
toe  of  the  dam  and  each  of  its 
wings,  which  extend  about  500 
feet  and  accommodate  at  least  six 
and  possibly  eight,  main  power 
generating  units,  together  with 
transformers,  switching  and  con- 
trol equipment,  and  auxiliary  ap- 
paratus. 

4.330,000,000  kilowatt  -  hours 
will  be  available  yearly  but  this 
amount  will  decrease  each  year 
thereafter  by  8,760,000  kilowatt- 
hours,  as  a  result  of  upstream  de- 
velopment. 

History  is  in  the  making,  out 
there,  where  some  4,000  men  are 
forming  the  advanced  guard  of 
work  on  what  the  Engineering 
News-Record  describes  as.  "The 
most  advanced,  the  boldest  and 
most  thoroughly  studied  hydraul- 
ic enterprise  in  engineering  his- 
tory. With  5,000,000  cubic  yards 
of  concrete,  30,000  tons  of  struc- 
tural steel,  and  over  seventy  tons 
of  grouting  holes,  with  rock  tun- 
nels ranging  from  fifty  to  seventy 
feet  in  diameter,  and  2,000  tons  of 
needle  valves,  the  structure  that 
is  to  be  set  in  the  path  of  the  tur- 
bulent Colorado  in  a  sheer  walled 
narrow  gorge  at  the  bottom  of  an 
inaccessible  desert  canyon  in  the 
remotest  region  of  the  United 
States  constitutes  a  work  ranking 
with  the  greatest  ever  attempted 
by  human  hands." 
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Illimination  Features  of  the 

Century  of  Progress 

Exposition 

(Continued  from  page  4) 

turesque  lighting  schemes  for  cer- 
tain areas  of  the  grounds  are  be- 
ing planned  by  the  illumination 
engineers. 

Of  these  perhaps  the  most  spec- 
tacular now  under  contemplation 
is  a  simulation  of  one  of  Nature's 
grandest  dramas — the  manufac- 
ture of  artificial  lightning  in  the 
great  court  of  the  Electrical 
building  now  rising  on  Northerly 
Island.  A  generator  capable  of 
developing  5,000,000  volts,  or  the 
equivalent  of  a  natural  lightning 
"stroke"  may  be  erected  in  the 
center  of  the  court.  Across  two 
giant  electrodes  high  in  the  air, 
this  lightning  may  streak  with  all 
the  violence  and  crash  which  ac- 
company natural  lightning  and  its 
resultant  thunder.  By  the  use  of 
chemicals  and  salts  the  color  of 
the  lightning  strokes  might  be 
tinted  in  green,  blue,  red  and  yel- 
lows, achieving  startling  results. 

In  the  court  behind  these 
lightning  displays,  eight  electri- 
cal cascades  will  play  at  night.  In 
appearance  they  will  be  like 
waterfalls  gushing  down  sixty 
feet  from  the  walls  of  the  Electri- 
cal building.  As  the  cascades 
descend,  they  will  vary  in  color 
and  intensity. 

Another  highly  dramatic  fea- 
ture will  be  the  proposed  Tower 
of  Water  and  Light.  This  tower 
may  be  located  near  the  southern 
extremity  of  the  lagoon  between 
Northerly  Island  and  the  main- 
land. The  tower  will  be  a  winged 
shaft  rising  hundreds  of  feet  into 
the  air,  of  a  black  basaltic  color. 
Down  from  the  top  finely  subdi- 
vided geysers  of  water  may  rush 
in  variance  with  the  laws  of  na- 
ture governing  natural  geysers, 
but  giving  a  general  direction  to 
the  water  and  counteracting  its 
dispersion  by  high  winds.  The 
black  material  of  the  tower  will 
provide  an  effective  background 
against  which  the  water  may  be 
lighted  either  from  below  or  be- 
hind, thus  causing  the  water  to 
shimmer  and  sparkle  in  its  de- 
scent. An  entirely  new  method  of 
lighting  may  be  employed  which 
consists  of  placing  the  light  pro- 
jectors head-on  toward  the  spec- 
tator, rather  than  inverting  them, 
as  is  the  case  with  illuminated 
fountains  now  in  use. 

Innovations  are  being  planned  in 
lighting  the   dome   of  the   Travel 


and  Transport  building,  already 
standing  on  the  Fair  grounds.  In 
this  scheme  the  four  great  win- 
dows in  the  dome  which  are  each 
approximately  50  feet  high  by  32 
feet  wide  and  glazed  with  unpol- 
ished glass,  will  be  utilized  for  a 
highly  effective  illumination  spec- 
tacle.     It   is   planned   that   a   con- 
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tinuous  inside  wall  finish  running 
around  the  inside  of  the  dome's 
structure  will  screen  the  space  be- 
hind these  windows.  Aluminum 
disks  will  be  hung  from  a  rack, 
acting  as  scintillators.  Colored 
lights  playing  on  these  disks  from 
behind  will  produce  a  kaleidosco- 
pic design  in  colors  projected 
from  the  windows  at  night. 

The  spectacle  of  luminescent 
surfaces  and  decorative  elements 
in  incidental  places  throughout 
the  grounds  may  be  one  of  the 
most  charming  phases  of  the  il- 
lumination scheme.  Ultra  violet 
light    tubes    activating    the    sur- 


faces treated  with  sulphite  paint 
are  used  to  produce  these  lumine- 
scent effects.  Experiments  have 
shown  that  artificial  flowers  treat- 
ed with  sulphite  paint  can  be 
made  to  glow  and  sparkle  when 
they  are  subjected  to  the  light 
rays  from  these  tubes. 

The  interiors  of  all  of  the  ex- 
hibition buildings,  it  is  planned, 
will  be  lighted  artificially,  hence 
no  windows  are  being  provided 
for  this  purpose.  Control  of  the 
interior  lighting  and  of  its  volume 
and  intensity  regardless  of  the 
weather  outside  or  time  of  day 
will  thus  be  in  the  hands  of  the 
exposition  officials. 

A  highly  novel  development  in 
interior  lighting  will  be  the  pro- 
jection of  murals  and  decorative 
designs  on  plain  wall  surfaces 
through  the  use  of  light.  These 
may  be  of  varied  shapes  and 
tints.  They  may  be  stationary  or 
in  movement  with  design  follow- 
ing design  across  the  walls.  This 
mural  treatment  by  colored  lights 
may  be  employed  in  the  Travel 
and  Transport  building,  in  the 
Hall  of  Science  and  in  other  spe- 
cial places. 

A  forecast  of  how  some  of  the 
exterior  illumination  of  the  1933 
World's  Fair  may  be  developed 
can  already  be  found  in  the  night 
lighting  of  the  main  entrance  to 
the   Administration   building. 

This  entrance  unit  is  formed  by 
fourteen  V-shaped  pylons  rising 
45  feet  and  colored  white.  Each 
panel  of  the  pylons  is  five  feet 
wide.  At  the  base  of  the  front 
section,  pits  are  provided  and  in 
each  pit  are  two  300-watt  wrall 
floodlights,  projected  through 
dark  blue  colored  screens.  In  the 
soffits  provided  at  the  top  of  the 
pylons,  two  500-watt  lights  over 
colored  stencil  designs  between 
plate  glass  are  used  to  project 
colored  designs  on  the  top  part  of 
the  V-panels.  The  color  design 
thrown  down  from  the  top  is  a 
peacock  tail  motif  in  pastel 
shades  of  yellow  and  green,  blend- 
in  into  the  blue  color  at  the  bot- 
tom. 

AIonth  by  month  new  designs 
and  schemes  of  illumination  are 
being  developed  and  perfected  by 
the  engineers  on  the  staff  of  A 
Century  of  Progress.  Two  years 
hence  in  its  completed  entiretv, 
the  1933  World's  Fair  will  be  as 
much  a  dramatization  of  the 
phenomenal  progress  in  the  art  of 
illumination  in  past  years  as  it 
is  of  the  advancements  in  archi- 
tecture, science,  art,  and  industry. 
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With  the  approach  of  darkness, 
the  photo-electric  tube  operates 
a  relay  which  closes  the  street  cir- 
cuits. When  daylight  appears, 
the  contact  is  opened  and  the 
lights  are  extinguished.  Cloudy 
or  foggy  atmospheric  conditions 
will,  of  course,  act  to  operate  the 
light-sensitive  cell.  Increase  in 
safety  and  greater  convenience 
are  the  outstanding  advantages  of 
this  automatic  light  control  sys- 
tem. This  is  indeed  a  far  cry 
from  the  lamplighters  of  not  so 
many  years  back. 


World's  Largest  Water  Turbines 

At  Ryborg-Schwarstadt  on  the 
Rhine  river  will  soon  be  complet- 
ed an  installation  of  what  will  be 
the  world's  largest  water  tur- 
bines. There  will  be  four  of  the 
turbines,  located  in  an  enormous 
power  house.  The  power  house, 
acting  as  the  dam  will  span  the 
entire  width  of  the  river.  These 
turbines  will  provide  electrical 
energy  for  the  industries  located 
in  the  surrounding  territory  of 
Switzerland. 

Each  of  these  Kaplan  turbines 
with  its  axle  and  fly  wheel  weighs 
280  tons,  which  makes  the  instal- 
lation an  engineering  feat  in  it- 
self. The  turbines  are  lowered 
into  the  opening  provided  by 
means  of  a  large  over  head  travel- 
ing crane.  The  generators  are 
built  into  the  turbine  so  as  to 
make  each  a  single  unit.  The  tur- 
bine is  capable  of  delivering  40,- 
000  horsepower,  which  will  re- 
volve the  generator  shaft  at  ap- 
proximately seventy-five  revolu- 
tions per  minute.  The  capacity  of 
absorption  of  each  turbine  varies 
form  10,700  to  300,000  liters  of 
water  per  second. 
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ed  to  conceptions  of  rigid  ac- 
curacy and  the  resources  of 
mechanics ;  most  of  all  to  the  new 
technology  called  into  existence 
by  the  need  of  the  young  instru- 
ment maker  for  any  accuracy  of 
mechanical  construction  which 
theretofore  had  been  wholly  unob- 
tainable. 

The  attitude  of  the  world  to- 
ward the  engineer  corresponds  to 
the  attitude  of  the  world  of  the 
19th  century  toward  the  physi- 
cian. He  speaks  a  language  which 
the  laity  does  not  know.  He  is  to 
be  trusted  in  all  of  his  conclusions 
and  followed  explicitly  and  im- 
plicity.  He  has  the  responsibility 
of  that  trust.  If  he  shall  build 
without  safety,  if  he  shall  vary 
from  his  specifications,  if  his  prod- 
uct shall  fail  to  work,  he  shall 
have  weakened  the  trust  of  an  en- 
tire society  in  his  profession. 

Something  of  this  is  reflected  in 
the  circumstance  that  the  manage- 
ment of  our  new  Exposition  for 
Chicago  in  1933  has  been  delib- 
erately placed  in  the  hands  of 
engineers.  The  general  manager 
is  a  member  of  your  profession. 
About  him  as  the  heads  of  depart- 
ments are  other  engineers,  most 
of  them  trained  in  the  Army  or 
Navy  of  the  United  States.  The 
experience  of  President  Dawes 
with  these  engineers  has  been  that 
they  can  be  trusted  to  solve  the 
technical  problems  of  the  Exposi- 
tion definitively,  to  address  them- 
selves to  the  exact  objects  set 
forth,  to  fulfill  instructions  liter- 
ally, to  reflect  the  ideals  for  which 
this  institution  and  their  profes- 
sion are  known.  Young  men  who 
are  entering  into  such  a  company 
are  sincerely  to  be  congratulat- 
ed— congratulated  and  warned. 
For  it  is  a  fact  of  great  signifi- 
cance to  you  that  if  the  enterprise 
of  the  Exposition  had  been  con- 
tent to  deal  with  practitioners  in 
your  profession  and  with  them 
alone  it  would  have  been  fore- 
doomed to  failure. 

Harvey  W.  Corbett  is  the  dis- 
tinguished chairman  of  the  archi- 
tectural commission  of  a  Century 
of  Progress  and  I  borrow  gleeful- 
ly one  of  his  sayings.  "If  we 
architects  were  to  erect  a  build- 
ing without  you  engineers  it 
would  fall  down.  But  if  you  engi- 
neers were  to  erect  a  building 
without     us    architects    it    would 


have  to  be  torn  down."  It  is  not 
enough  that  a  man  should  know 
the  profession  of  engineering.  For 
the  sake  of  his  profession  and  his 
practice,  much  more  for  the  sake 
of  his  influence  and  his  life,  he 
must  know  more  than  engineer- 
ing. It  is  of  that  need  that  I 
would    speak   particularly. 

Every  man  who  has  ever  served 
on  a  board  of  directors  of  a  mod- 
ern commercial  or  industrial  en- 
terprise has  suffered  from  the 
strange  inability  of  engineers  to 
express  themselves.  They  seem  to 
have  been  so  intent  upon  learn- 
ing the  technique  of  accuracy,  the 
qualities  of  materials,  the  stresses 
of  construction,  that  they  have 
had  no  time  to  learn  how  to  ex- 
press the  teachings  of  their  study. 
I  do  not  mean  that  no  one  of  you 
can  speak  good  English.  To  as- 
sume that  would  be  to  assume  an 
absurdity.  I  do  mean  that  your 
profession  cannot  speak  good  Eng- 
lish and  that  a  general  character- 
istic of  the  engineer  is  that  he 
lacks  the  ability  so  to  present  a 
plan  as  to  do  justice  to  the  merit 
of  it.  In  my  work  I  have  received 
many  reports  of  engineers.  About 
half  of  them  enabled  the  man 
most  concerned,  the  average  in- 
vestor, to  come  to  an  understand- 
ing of  the  statement  without  un- 
due difficulty  or  labor.  What  shall 
we  say  of  a  profession  which  does 
meager  justice  to  only  half  of  its 
commissions? 

Again  and  again  managers  of 
great  enterprises  have  paid  for 
the  time  of  engineers  while  they 
instructed  them  in  the  form  of  re- 
ports. The  need  is  simple.  The 
scientific  method  would  impel  the 
preparer  of  a  report  to  consider 
the  uses  for  which  the  report  was 
designed  and  then  adopt  means 
and  methods  to  meet  those  uses. 
In  my  own  contact  with  corpora- 
tions I  have  found  it  feasible  to 
prepare  reports  so  that  the  front 
page  presented  conspicuously  the 
general  factors  which  the  manage- 
ment would  most  desire  to  know. 
These  factors  are  assembled  by 
the  very  process  of  arrangement 
which  the  average  student  may  be 
expected  to  acquire  in  any  ade- 
quate two  year  course  in  English, 
covering  his  last  year  in  high 
school  and  his  first  year  in  college. 
Nearly  always  the  greater  part  of 
such  a  report  is  accepted  by  the 
management  without  discussion 
and  the  discussion  tends  to  center 
upon  one  or  two  particular  phases 
of  the  report.  The  material  ought 
then  to   be   so   arranged   that  all 


who  participate  in  the  conference 
can  turn  readily  to  that  section  of 
the  report  which  presents  the  data 
relating  to  the  phases  which  have 
been  singled  out. 

Particularly  I  do  not  mean  that 
engineering  reports  should  be  at- 
tempts at  fine  writing.  I  do  mean 
that  they  should  be  marked  by 
accurate  choice  of  words  as  to 
kind  of  meaning  and  as  to  degree 
of  meaning,  by  the  use  of  words 
so  that  they  can  have  only  one 
meaning,  by  syntax  which  pro- 
vides each  subject  with  its  predi- 
cate and  each  verb  with  its  sub- 
ject. You  will  agree  with  me  that 
while  the  engineer  need  not  be 
able  to  write  brilliantly  he  should 
be  able  to  spell  brilliantly  and 
that  he  should  have  the  same 
ready  pride  in  the  form  of  a  re- 
port that  he  has  in  the  form  of  a 
working  drawing :  one  is  as  es- 
sential to  the  true  practice  of  his 
profession  as  the  other. 

English  is  related  to  engineer- 
ing not  only  in  the  practice  of  the 
profession  but  in  the  practice  of 
the  engineer's  life.  The  old  theory 
of  having  one  object  and  one  only 
exploded  itself  in  the  day  of  Mr. 
Gradgrind.  Crying  out  for  facts 
and  nothing  but  facts  he  missed 
the  greatest  fact  of  all,  which  was 
the  fact  of  his  own  life.  Litera- 
ture is  the  great  developer  of  life. 
Whoever  possesses  a  good  book 
possesses  a  faithful  friend,  a  di- 
verting companion,  a  helper  over 
difficulty,  a  solace  in  sorrow. 
Literature  unlocks  the  treasury 
of  great  minds.  The  engineer  who 
misses  this  key  may  possess  the 
technique  of  engineering  but  he 
will  miss  the  technique  of  living. 
A  distinguished  and  successful 
surgeon  divided  the  technique  of 
living  into  departments  of  work, 
play,  love  and  religion.  Dr.  Cabot 
might  not  quiet  the  questioning 
of  philosophers  with  such  a  divi- 
sion but  he  tells  us  what  men  live 
by.  I  think  you  will  discover  as 
you  grow  in  experience  that  it  is 
impossible  to  keep  any  one  of 
these  four  elements  of  your  life 
separate  from  the  other  three. 
They  are  inextricably  woven  to- 
gether. Pity  the  man  who  gets 
no  play  out  of  his  work,  the  man 
who  cannot  apply  himself  to  his 
play  as  he  does  to  his  work,  the 
man  whose  work  and  play  do  not 
show  forth  the  stimulus  of  love 
that  is  in  life,  the  man  whose 
work  and  play  and  love  have  not 
God  in  them. 

One   of  the   most   valuable   ex- 
(Continued  on  page  30) 
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pressions  of  everything  fine  in 
life  is  beauty  and  it  is,  if  I  may 
venture  to  say  so,  the  particular 
expression  which  the  engineer  is 
unlikely  to  use.  Watt  found  beau- 
ty in  his  construction  of  a  parallel 
frame  as  the  successful  tennis 
player  finds  it  in  the  "follow 
through"  of  a  backhand  stroke, 
as  women  and  men  of  every  na- 
tion find  it  in  family  love,  and  as 
the  reverent  children  of  God  find 
it  everywhere  in  religion. 

Beauty  is  a  natural  instinct  but 
its  riches  are  not  to  be  had  with- 
out effort.  The  Gettysburg  ad- 
dress, the  "Angelus"  of  Millet, 
the  unfinished  symphony,  the  Te 
Deum,  are  all  the  products  of  a 
rigorous  training  in  the  technique 
of  art — not  less  arduous  than  your 
training  as  engineers — and  no 
hearer  can  comprehend  their 
beauty  in  full  measure  who  has 
not  an  intelligent  understanding 
of  the  technique  which  underlies 
them.  If  I  were  a  young  engineer 
on  the  threshold  of  my  life  work, 
I  should  set  apart  a  period  in 
every  day,  if  that  were  not  feasi- 
ble an  hour  or  two  every  week, 
for  growth  through  diligent  at- 
tention directed  to  the  apprecia- 
tion of  some  one  of  the  arts. 

But  if  I  had  a  son  in  the  gradu- 
ating class  of  Armour  Institute  of 
Technology  I  think  on  the  day  of 
his  graduation  I  should  lay  the 
emphasis  on  the  last  of  the  things 
which  Dr.  Cabot  says  men  live  by. 
The  theory  is  that  ours  is  a 
mechanistic  time,  that  religion  is 
out  of  date.  Some  of  our  young 
people  challenge  us  in  their  amuse- 
ment with  phrases  like  "mid-vic- 
torianism"  and  "unsophistiea- 
tion."  I  have  every  confidence 
that  this  attitude  will  pass  from 
their  lives  as  their  lives  progress 
toward  maturity. 

If  you  could  set  apart  all  the 
people  who  have  an  avowed  faith 
in  God  on  the  one  hand  and  all 
the  people  who  have  satisfied 
themselves  with  what  the  philoso- 
pher Comte  called  the  enthrone- 
ment of  reason  on  the  other  hand, 
I  think  none  of  you  would  hesi- 
tate to  choose  the  first  group  for 
your  own  company.  It  is  a  strange 
thing  how  it  is  the  mothers  and 
fathers,  the  folk  of  quiet  and  un- 
pretending character,  the  gentler 
folk,  who  believe  in  God  and  are 
content    to    express    their    belief 


without  ostentation  in  their  lives. 
It  is  not  without  significance  that 
the  company  of  those  who  think 
that  life  can  be  reduced  to  the 
philosophy  of  a  slide  rule  is  con- 
stantly changing,  is  constantly 
running  after  new  and  strange 
gods,  is  constantly  finding  the 
fruit  of  their  philosophy  bitter 
and  unpalatable. 

I  remind  you  that  the  baccalau- 
reate sermon  presented  so  bril- 
liantly by  Dr.  Shannon  had  three 
texts.  Perhaps  you  will  permit 
me  to  have  one  and  to  use  it  as 
I  close : 

"What  doth  the  Lord  require 
of  thee  but  to  do  justly  and  to 
love  mercy  and  to  walk  humbly 
with  thy  God?" 

Sun  Spots  and  Radio 

(Continued  from  page  'J) 

ly  to  the  changing  electrical  con- 
ditions of  the  atmosphere  through 
which  the  broadcast  wave  travels. 
The  Wolfner  number  was  de- 
termined every  clear  day  at  the 
Perkins,  Yerkes,  Mount  Wilson, 
Harvard,  and  Naval  Observator- 
ies, and  the  resulting  Wolfner 
curve  was  compared  with  the 
curve  plotted  from  the  data  tak- 
en daily  by  Dr.  Pickard.  The 
two  curves  are  self  explanatory. 
Practically  without  exception, 
long  distance  night  reception  in 
the  broadcast  zone  is  poor  when 
sunspots  are  numerous,  and  good 
when  they  are  few.  Other  simi- 
lar experiments  have  been  con- 
ducted by  other  scientists,  all 
with  the  same,  unfailing,  consist- 
ent results. 

Inasmuch  as  these  observations 
have  proven  so  decisive,  some  ex- 
planation of  the  function  of  sun- 
spots  in  decreasing  radio  recep- 
tion is  in  order.  The  most  plausi- 
ble theory  as  yet  propounded  is 
that  sunspots  are  responsible  for 
the  raising  and  lowering  of  the 
Kennelly-Heaviside  layer. 

It  was  first  thought  that  the 
upper  air  could  act  only  as  an 
absorber  of  radio  waves,  but  as 
early  as  1902,  Kennelly,  an  Amer- 
ican, and  Heaviside,  an  English- 
man, independently  suggested 
that  some  "reflective  or  refrac- 
tive effect  must  be  assumed  to  ex- 
plain long  distance  communica- 
tion beyond  the  bulge  of  the 
earth."       Since  then     the     term 


"Kennelly-Heaviside  layer"  has 
been  used  to  describe  the  condi- 
tion of  the  upper  atmosphere  un- 
der certain  conditions. 

The  atmosphere,  from  fifty  to 
five  hundred  miles  above  the  sur- 
face of  the  earth  is  in  a  state  of 
ionization,  varying  in  intensity 
from  time  to  time.  This  is  due 
according  to  theoretical  deduc- 
tions to  the  electrons,  emitted 
from  the  sun,  constantly  bom- 
barding the  earth's  atmosphere 
at  high  velocity  and  tearing 
apart  the  positive  and  negative 
charges  of  the  atmospheric  atoms. 
The  effect  is  the  same  as  the  au- 
roral display,  although  to  a  lesser 
degree.  The  lower  boundary  of 
this  ionized  layer  is  the  Kennelly- 
Heaviside  layer. 

The  number  of  free  electrons 
per  unit  of  space  in  this  layer  is 
greater  than  that  in  the  air  below. 
The  effect  of  increasing  the  "elec- 
tron density"  is  to  reduce  the  di- 
electric constant  of  the  space, 
and,  since  the  velocity  of  a  radio 
wave  is  inversely  proportional  to 
the  dielectric  constant,  an  in- 
crease in  electron  density  causes 
an  increase  in  velocity.  A  ray 
entering  a  less  dense  medium  at 
an  oblique  angle  from  a  more 
dense  medium  will  be  refracted; 
and  so  the  radio  ray,  entering  the 
region  of  increased  electron  dens- 
ity, is  refracted  downward,  to- 
ward the  ground. 

As  may  be  clearly  deduced 
from  the  diagram,  the  higher  the 
Kennelly-Heaviside  layer,  the 
greater  will  be  the  distance  that 
the  wave  may  travel.  If  the  sun 
is  more  active  on  occasion,  as 
when  large  spots  appear  on  its 
surface,  the  degree  of  ionization 
increases,  producing  substantial- 
ly the  effect  of  lowering  the  Ken- 
nelly-Heaviside layer.  When  the 
sun  becomes  less  active,  the  at- 
mosphere tends  to  return  to  its 
normal  state  of  ionization,  and  the 
radio  broadcasting  reception 
tends  to  improve  as  the  ionized 
layer  lifts. 

According  to  the  theory  of 
broadcast  wave  refraction,  the 
phenomenon  known  as  fading 
may  be  easily  explained.  An 
abrupt  change  in  the  height  of 
the  layer  of  ionized  gases  will  be 
instrumental  in  causing  the  in- 
tensity of  the  incoming  signal  to 
vary. 

The  generally  prevalent  belief 
that  summer  reception  is  always 
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poor  and  winter  reception  is  uni- 
versally good  is  quite  unfounded. 
As  a  general  rule,  the  increased 
daylight  of  summer  will  be  re- 
sponsible for  a  decrease- in  recep- 
tion, but  the  radio  curves  show 
that  the  increased  solar  activity 
gave  much  poorer  reception  in  the 
winter  months  of  both  1926  and 
1927  than  during  the  summer 
months.  The  excess  static  due  to 
thunder  storms,  which  are  more 
prevalent  in  summer  than  winter, 
increases  the  noise  level,  and  the 
average  listener  will  decrease  the 
sensitivity  of  his  receiver  that 
these  disturbances  may  be  les- 
sened. Consequently,  the  intens- 
ity of  the  signal  is  decreased,  and 
the  listener  is  under  the  illusion 
that  the  summer  is  responsible  for 
the  diminution  of  the  intensity. 

The  study  of  the  relation  of 
sunspot  activity  to  radio  recep- 
tion has  been  of  a  highly  theoret- 
ical nature.  Only  in  the  past  six 
years  has  the  effect  been  studied, 
but  the  unfailing  coincidences  of 
the  two  phenomena  may  permit 
a  very  definite  forecast  that  the 
reception  in  1934,  when  the  sun- 
spot  quiescence  is  at  its  peak 
will  be  the  best  in  the  history  of 
radio. 


Armour  Institute  of 
Technology 

Chicago 

The  College  of  Engineering 
Offers  Courses  in 

ELECTRICAL  ENGINEERING 

MECHANICAL  ENGINEERING 

CIVIL  ENGINEERING 

FIRE  PROTECTION  ENGINEERING 

CHEMICAL  ENGINEERING 

ARCHITECTURE 

These  courses  arc  each  four  years  in  length 
and  lead  to  the  degree  of  Bachelor  of  Science 


The  Institute  Bulletins 


Pouring  Bronze 

.  .  .  .  for  /lawless  castings 

SCIENTIFIC  FOUNDRY  practice  bul- 
warks Jenkins  Valves  against  the  blows 
of  hard  service.  Metal  is  poured  at  the 
proper  temperature  to  assure  castings 
free  from  imperfections  .  .  .  Jenkins 
Valves  are  manufactured  throughout  to 
provide  long-term  performance  char- 
acterized by  definitely  low  upkeep. 
Send  for  a  booklet  descriptive  of  Jenkins 
Valves  for  any  type  of  building  in  which 
you  may  be  interested.  Jenkins  Bros., 
80  White  St.,  New  York ...  524  Atlantic 
Ave.,  Boston  ...  133  North  7th St.,  Phila. 
.  .  .  646  Washington  Blvd.,  Chicago 
...  1121  No.  San  Jacinto,  Houston... 
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n  the  Mill 


and  on  the  Firing  Line 


OXYC 


.  .  .  LINDE   PROCESS   SERVICE 
ASSURES    DEPENDABLE    PIPE    WELDS 

IN  construction  of  pipe  lines  in  the  field  or  double  lengthing  of 
pipe  at  the  mill  Linde  Process  Service  can  provide  invaluable 
assistance  in  organizing  welding  operations  for  maximum  speed, 
economy  and  dependability. 

Step  by  step,  from  mobilization,  training  and  testing  of 
welders  this  service  follows  through  to  the  final  testing  of  the 
completed  line.  It  effectively  supplements  the  work  of  the 
customers'  own  engineers  ....  it  focuses  upon  their  problems 
the  wealth  of  welding  experience  Linde  has  gained  from  two 
decades  of  pioneering  in  the  pipe  line  field  ....  and  it  translates 
proved  methods  and  well  established  laboratory  findings  into 
terms  of  actual  field  operation. 

Tomorrow's  engineers  will  be  expected  to  know  how  to  apply 
the  oxy-acetylene  process  of  welding  and  cutting  metals.  For  their 
assistance,  we  have  prepared  several  interesting  technical  book- 
lets explaining  how  this  modern  metal-working  process 
is  used  in  the  design,  construction,  and  fabrication  of 
metal  parts  and  structures.  These  books  contain  newer 
and  more  practical  material  than  most  texts  and  will 
form  a  helpful  addition  to  your  personal  library.  Write 
to  us  and  we  will  send  them  to  you  without  charge. 

THE  LINDE  AIR  PRODUCTS  COMPANY  js-    EHSsHL 

Birmingham  Houston  Prttsburoh 
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GLUE 


....In  Industry 


H     old    as    the    ages.      The    pages    of    history     dis- 

J^'  close,  three  thousand  years  ago,  the  cabinet 
makers  of  ancient  Egypt  laboriously  putting  together 
the  various  parts  of  their  handicraft  with  a  crude 
form  of  glue,   made   under   most   primitive  methods. 

3000  years  ago  ....  Meanwhile  the  processes 
of  evolution  have  transformed  ancient  Egypt  into  the 
modern  world;  research  and  science  has  made  com- 
monplace to  us  today  that  which  would  have  been 
miraculous  in  ancient  or  medieval  times;  production 
and  marketing  methods  have  advanced  to  a  basis  ot 
scientific  control; — but  glue  and  glue-making  were 
not    a   part    of   this   transition. 

Thru  the  ages,  glue  remained  glue,  with  little  regard 
for  the  raw  material  from  which  it  came  and  the 
quality    of    the    finished    product. 

Then  a  consciousness  was  awakened  to  the  differ- 
ence between  glues  made  from  the  hides  of  animals 
and  giues  made  from  their  bones.  Then,  gradually, 
users  began  to  make  certain  crude  tests  of  various 
elementary  qualities,  but  these  tests  relied  primarily 
on  the  physical   senses,   and  were   usually  unreliable. 

Only  a  few  years  ago,  comparatively,  was  glue 
finally  lifted  out  of  crude  speculation  as  to  quality 
and  elevated  to  an  exact  scientific  method  of  grade 
measurement.  The  laboratories  of  Armour  and  Com- 
pany, in  cooperation  with  one  other  laboratory,  were 
the  pioneers  who  developed  the  new  methods  that  have 
since  been  recognized  the  world  over  .  .  .  and  indeed 
have  recently  been  accepted  as  standards  by  the  United 


Mat 


(  ii.n'i'lllll 


Armour  and  Company  has  also  pioneered  in  adaptini 
the  form  of  glue  more  specifically  to  the  user's  needs 
For  generations,  glue  was  delivered  to  the  user  in  ; 
flake    form.      Then    came    ground    glue — only    compara 


tively  recently,  however.  This  speeded  up  his  produc- 
tion and  was,  in  many  cases,  much  more  practical  for 
his  own  purpose.  Within  the  last  decade,  a  new 
process  has  been  invented.  It  gives  the  manufacturer 
glue  in  the  form  of  a  small  pearl,  combining  all  of  the 
advantages  of  both  flake  and  ground  glue  in  a  product 
th.it  permits  a  further  speeding  up  of  production  and 
at    the    same    time    guarantees    a    cleaner      and     purer 

Armour  and  Company  were  the  first  to  introduce 
Pearl  Glue  on  a  wide  scale  in  this  Country  and  at  the 
present  time  is  the  only  manufacturer  from  whom  an 
appreciable    supply   of   this   glue   is   available. 

Likewise    in    marketing    practice    Armour    and    Com- 


A  staff  of  trained  chemists  is  maintained  for  the 
purpose  of  contributing  the  latest  thought  on  good 
and  economical  glue  practice.  Scores  of  special  prob- 
lems weekly  find  their  way  from  the  manufacturing 
field  to  the  Armour  Laboratories,  and  painstaking  re- 
ports   are    returned    giving    constructive    help. 

Out  in  the  field,  in  addition.  Armour  and  Company 
maintains  chemical  engineers  who  go  wherever  they 
are  needed,  on  request,  to  analyze  plant  equipment, 
gluing  procedure,  and  adaptation  of  grade  of  glue. 
Their  sole  purpose  is  to  give  assistance  in  improve- 
ment of  finished  quality  or  reduction  of  manufactur- 
ing cost. 

So  to  the  industrial  engineer  and  to  the  student  who 
seeks  to  bring  the  wisdom  and  logic  of  science  to  the 
performance  of  the  task  in  hand,   we  say: 

If  it  involves  the  use  of  glue,  let  our  technical  serv- 
ice give  you  the  benefit  of  a  prolonged  and  varied  ex- 
perience.    Take   advantage   of   our   numen 
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POWER  PLANTS  AFLOAT 

ELECTRICITY,  having  revolutionized  industrial  methods,  is  well  on 
its  way  to  a  conquest  of  the  seas.  Already,  more  than  seventy 
ships  are  propelled  by  electric  energy  —  liners,  merchantmen,  tankers, 
tugs,  and  every  other  type  of  seagoing  craft. 

Owners  and  masters  alike  praise  the  steady,  dependable  power  —  the 
speed  without  vibration  —  the  economy  of  operation  —  the  conven- 
ience of  electric  auxiliaries.  Travelers  have  found  new  delight  in  the 
extraordinary  comfort  of  electric  propulsion  and  in  the  luxury  of 
electric  appliances. 

The  all-electric  ship  —  a  complete  mobile  power  plant  and  system  of 
distribution  —  is  largely  the  achievement  of  college-trained  men  who 
have  supplemented  technical  theory  with  practical  experience  in  the 
General  Electric  Company. 

Many  of  these  engineers  are  now  maintaining  the  prestige  of  General 
Electric  not  only  in  marine  electrification  but  in  every  other  depart- 
ment of  design  and  application.  Others,  newly  graduated,  are  gaining, 
in  the  Company's  Test  Department,  a  training  which  will  enable 
them  to  join  the  ranks  of  electrical  leadership  on  land  and  sea. 
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But  the  telephone 
conversation  must  not  freeze 


A  sudden  cold  snap  might  seriously  inter- 
fere with  long  distance  telephone  service  were 
it  not  for  the  studies  made  by  Bell  System 
engineers. 

They  found  that  temperature  variations 
within  24  hours  may  make  a  ten-thousandfold 
difference  in  the  amount  of  electrical  energy 
transmitted  over  a  New  York -Chicago  cable 
circuit!    On  such  long  circuits  initial  energy 


is  normally  maintained  by  repeaters  or  ampli- 
fiers, installed  at  regular  intervals.  So  the 
engineers  devised  a  regulator— operated  by 
weather  conditions— which  automatically  con- 
trols these  repeaters,  keeping  current  always 
at  exactly  the  right  strength  for  proper  voice 
transmission. 

This  example  is  typical  of  the  interesting 
problems  that  go  to  make  up  telephone  work. 


BELL  SYSTEM 
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Chicago's  New  Outer  Drive 
Improvement 

By  J.  M.  Jacobson,  '29 
Instructor  in  the  Department  of  Civil  Engineering 


THE  outer  drive  improvement 
had  its  inception  on  October 
22,  1926,  when  Mr.  Charles 
II.  Wacker,  then  chairman  of  the 
Chicago  Plan  Commission,  ap- 
pointed a  special  sub-eommitte  to 
make  a  study  of  the  possible  plans 
for  such  an  improvement.  The 
need  for  a  new  river  crossing  to 
the  east  of  Michigan  Avenue  had 
been  felt  for  some  time.  The  South 
Park  Commission  had  spent  a  con- 
siderable amount  of  money  in  the 
development  of  Grant  Park  and 
the  Outer  Drive,  which  now  gives 
the  south  side  motorist  a  through, 
high  speed  route  to  the  loop.  In 
a  similar  manner,  the  Commission- 
ers of  Lincoln 
Park  had  con- 
structed and  im- 
proved the  Michi- 
gan Boulevard — 
0  u  t  e  r  D  r  i  v  e — 
Sheridan  Road 
system  from  the 
loop  to  the  North 
Side.  The  Chicago 
River  forms  the 
dividing  lino  be- 
tween the  two  sys- 
tems, the  only  easy 
crossing  being  the 
Link  bridge,  al- 
ready overcrowd- 
ed with  both  auto- 
mobile and  truck 
traffic.  In  order 
to  derive  the  full 
benefit  from  the 
large  expendi- 
tures of  both  the 
Park  Boards,  it  is 
clearly     necessary 


that  there  be  a  connection  be- 
tween the  South  Park  Boulevard 
system  in  Grant  Park  and  the  Lin- 
coln Park  System,  which  now  ends 
at  the  Navy  Pier  on  the  North 
Side.  The  advantages  of  such  a 
completion  of  the  great  lake  front 
development,  would  be  immedi- 
ately felt  both  by  through  traffic, 
avoiding  the  crowded  loop  dis- 
trict, and  by  vehicles  leaving  and 
entering  the  loop,  which  would 
find  congestion  very  much  re- 
duced. 

The  committee  appointed  by 
Mr.  Wacker  made  a  thorough  in- 
vestigation of  a  large  number  of 
alternative  plans  for  making  this 


connection,  the  results  of  which 
narrowed  the  selection  down  to 
seven  possibilities.  The  complete 
report  on  the  seven  studies  was 
made  by  the  committee  in  May, 
1927,  and  included  the  discussion 
of  the  advantages  and  disadvan- 
tages of  each  plan  and  the  esti- 
mated cost  of  each.  At  the  very 
outset,  the  possibility  of  a  vehicu- 
lar tunnel  or  a  high  fixed  bridge 
was  suggested.  A  careful  com- 
parison of  the  relative  advantages 
of  these  schemes  with  the  bascule 
bridge  crossing  was  made.  The 
chief  advantage  of  the  tunnel  or 
high  bridge  is  the  elimination  of 
traffic  blocks  due 
to  rive  r  traffic. 
When  the  relative 
cost  is  considered, 
however,  the  bas- 
cule bridge  is  well 
ahead,  the  total 
cost  being  less 
than  half  of  a  tun- 
n  e  1  o  r  fixe  d 
bridge.  The  ex- 
cessive grades  re- 
quired as  well  as 
the  long  ap- 
proaches and  the 
impossibility  o  f 
future  connections 
to  Wacker  Drive 
when  extended  led 
to  the  tinal  rejec- 
tion of  both  tunnel 
and  high  fixed 
bridge  schemes. 

The  final  solu- 
tion was  plan 
number  two  of  the 
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seven  alternatives  and  utilized  a 
bascule  bridge  for  the  river  cross- 
ing. Lake  Shore  Drive  is  to  be  ex- 
tended southward  from  Ohio 
Street  on  a  tilled  approach  139  ft. 
wide  to  Grand  Avenue.  Crossing 
Grand  Avenue,  which  is  depressed 
at  this  point  in  order  to  reduce  the 
viaduct  height,  the  boulevard  ex- 
tends over  the  tracks  of  the  Chi- 
cago Dock  and  Canal  Company  on 
a  steel  viaduct.  The  North  Pier 
Terminal  Building.  extending 
along  the  Michigan  Canal  (Odgen 
Slip)  at  this  point  is  cut  through 
and  refaeed  permitting  the  exten- 
sion of  the  improvement  to  the 
edge  of  the  slip.  The  Michigan 
Canal  is  crossed  by  a  single  leaf 
bascule  bridge  108  ft.  wide  and 
providing  a  clear  channel  for 
navigation  of  70  ft.  The  roadway 
continues  over  a  viaduct  structure 
to  the  Chicago  River,  which  is 
crossed  by  a  double  leaf  bascule 
bridge.  This  will  be  the  longest 
bridge  of  this  type  in  Chicago  be- 
ing 2(14  ft.  between  trunnion  bear- 
ings, 108  ft.  wide,  and  providing 
a  clear  channel  of  220  ft,  Large 
plazas  at  each  approach  are  in- 
corporated in  the  design,  ar- 
rangements being  made,  also,  for 
a  future  lower  level  crossing.  At 
the  South  plaza,  the  drive  will 
make  a  right  angle  turn  to  the 
west,  along  the  north  bank  of  the 
river  and  the  line  of  Wacker 
Drive.  The  Outer  drive  will  then 
be  extended  Northward  from 
Monroe  Street  on  a  fill  and  via- 
duct to  make  connection  at  the 
river.  This  extension  is,  up  to 
Randolph  Street,  already  under 
construction  as  part  of  the  Ran- 
dolph viaduct  improvement  over 
the  Illinois  Central  tracks.  The 
total  cost  is  estimated  at  $10,000,- 
000,    which    is    to    be    divided    be- 


tween Lincoln  and  South  Park 
<  'ommissions. 

At  the  present  time,  the  im- 
provement has  been  entirely  com- 
pleted from  Ohio  Street  to  the 
Michigan  Canal.  On  the  rest  of 
the  work,  the  pits  for  the  bascule 
bridges  and  about  7-V;  of  the  via- 
duct substructure  between  them 
are  finished. 

In  the  following  description  of 
the  work  on  the  improvement  no 
attempt  will  be  made  to  do  more 
than  "hit  the  high  spots"  of  con- 
struction now  in  progress.  The 
methods  being  used  are,  with  a 
few  exceptions  common  practice 
in  Chicago.  The  viaducts  are  steel 
structures  covered  with  concrete 
and  supported  on  subpiers  resting 
on  solid  rock.  The  bridges  are  of 
the  usual  Strauss  type  with  the 
trunnion  bearings  supported  on  a 
cross  girder,  the  trusses  being  left 
free  of  bracing  to  clear.  This  dif- 
fers somewhat  from  the  S  girder 
support  developed  by  the  City 
Bridge  division.  The  Strauss 
Engineering  corporation,  Chicago, 
was  designer  for  both  bridges  and 
the  viaducts  now  under  construc- 
tion or  completed.  The  entire 
construction  is  under  the  general 
supervision  of  Mr.  Hugh  E. 
Young,  M.A.S.C.E.,  who  is  Chief 
Engineer  of  the  Chicago  Plan 
Commission  and  Consulting  Engi- 
neer for  the  Lincoln  Park  and 
South  Park  Commissioners.  Harry 
Bernstein,  C.E..  Armour  '24  is 
Engineer  of  Bridge  Construction 
and  in  direct  charge  of  the  work. 
Construction  of  Cofferdams 

The  cofferdams  for  the  river 
and  slip  bridges  differed  some- 
what in  detail  and  method  of  con- 
struction. In  both  cases  the 
Carnegie  M-110  steel  sheet  inter- 
locking pile  was  used.     This  sec- 


tion is  of  deep  U  form,  16"  be- 
tween centers  of  interlocked  joints 
and  6"  deep.  In  building  the 
cofferdams  for  the  Michigan 
Canal  bridge  pit.  a  set  of  round 
wood  piles  was  driven  around  the 
outside  of  the  proposed  dam.  To 
these  a  pair  of  12x12  walers  were 
spiked,  outlining  the  outside  of 
the  cofferdams.  The  sheet  piling 
was  driven  tightly  up  against  this 
form.  Clay  inside  the  dam  was 
then  excavated  with  a  (dam  shell 
bucket  to  an  elevation  of  approxi- 
mately 35.0  ft.  below  datum  to 
clear  the  bottom  set  of  bracing 
when  placed.  Bracing  consisted 
of  seven  tiers  of  struts  and  walers. 
The  lowest  set  was  constructed  in- 
side the  sheeting  and  floated.  As 
the  upper  sets  were  built  on  top 
the  weight  caused  the  whole  struc- 
ture to  sink.  When  all  the  tim- 
ber bracing  had  been  completed, 
additional  weight  in  the  form  of 
reinforcing  bars  and  steel  punch- 
ings  were  placed  on  top  until  the 
bottom  set  had  settled  to  the  re- 
quired   elevation. 

Very  little  diagonal  cross  brac- 
ing was  used  so  that  the  whole 
dam  was  not  very  stiff  in  spite  of 
the  large  amount  of  structure  and 
considerable  movement  was  ex- 
perienced. 

In  comparison,  the  cofferdam 
built  for  the  Chicago  River  Bridge 
substructure,  was  a  simpler  and 
lighter  structure.  The  depth  of 
the  pit  for  the  river  bridge  is 
about  six  feet  less  than  for  the 
Ogden  Slip  crossing  so  that  the 
water  pressure  on  the  dam  is  con- 
siderably less.  The  method  of  con- 
struction was  also  somewhat  sim- 
pler. The  lowest  tier  of  bracing 
was  built  and  floated  into  position. 
This  was  then  used  as  a  form  for 
the  sheet  piling  which  was  driven 
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around  it  to  form  the  dam.  The 
next  tier  was  then  built  on  top 
and  the  whole  sunk  in  the  same 
manner  as  for  the  slip  bridge 
eoft'er  dam.  A  3"  clearance  was 
allowed  between  the  sheeting  and 
the  bracing  so  that  when  the 
water  was  pumped  out  the  joints 
tightened.  Leaks  were  sealed  by 
dumping  tine  cinders  around  the 
outside.  The  inflowing  water 
draws  them  inside  the  openings 
and  gives  a  fairly  water  tight 
structure.  The  pit  must  be  kept 
dry,  however,  by  more  or  less 
continuous  pumping,  a  set  of 
drainage  ditches,  and  a  sump  be- 
ing provided  for  this  purpose. 

Because  of  the  large  amount  of 
cross  bracing  used  on  this  dam 
(:Jx12  planking)  the  structure  was 
exceptionally  stiff  and  in  spite  of 
the  fact  that  on  both  sides  of  the 
river  the  cofferdams  were  well  out 
in  the  water,  very  little  weaving 
resulted.  The  advantage  of  this 
type  of  bracing  was  clearly  shown 
when  the  large  120'  derrick  boom 
on  the  North  side  of  the  river 
buckled  and  broke  the  top  two 
sets  of  bracing  struts  right 
through  the  center  of  the  dam. 
Though  the  side  walers  bent 
slightly,  serious  damage  was 
averted  because  of  the  rigidity  of 
the  whole  structure. 

Construction  of  Subpiers 

The  so  called  "Chicago  Open 
Well"  method  was  used.  After  the 
cofferdams  had  been  pumped  dry, 
the  engineering  force  laid  out  the 
well  centers  by  tracks  and  marks 
on  the  bracing  timbers.    Dropping 


a  plumb  bob  from  the  intersection 
of  two  chalk  lines  between  these 
marks,  the  center  of  the  well  was 
located  and  excavation  begun. 
From  four  to  six  diggers  are  used 
in  a  well  depending  on  the  size. 
(8  to  12  ft.  in  diameter).  When 
the  excavation  reaches  a  depth  of 
four  or  five  feet  a  set  of  tongue 
and  groove  maple  lagging  is  as- 
sembled in  the  hole,  the  inside  dia- 
meter being  that  of  the  finished 
well.  The  lagging  consists  of  a 
set  of  finished  planks  two  or  three 
inches  thick  with  beveled  edges 
and  five  feet  four  inches  long. 
These  are  set  vertically  in  the  well 
and  interlocked,  being  held  in 
place  by  a  set  of  steel  rings  of  the 
proper  diameter.  For  the  small 
wells  these  rings  consist  of  two 
semi-circular  arcs  with  the  ends 
bent  and  bolted  together.  Former- 
ly, bent  steel  bars  were  used  but 
the  more  recent  type  is  made  of 
bent  structural  channels  with  lugs 
welded  on  the  ends.  For  the 
larger  wells  the  arcs  are  less  than 
a  semi-circle,  three  or  four  being 
used  in  the  circumference  depend- 
ing on  the  diameter  of  the  sub- 
pier.  Both  lagging  and  rings  are 
left  in  place  when  the  wells  are 
concreted. 

Clay  is  removed  from  the  well 
by  means  of  large  metal  buckets 
operated  at  the  end  of  a  rope 
from  a  hoist  set  on  a  tripod  at  the 
top.  For  the  larger  wells  two 
buckets  are  used.  The  material 
was  dumped  through  short  wood- 
en chutes  either  directly  into  the 
river  or  into  large  roughly  made 


wood,.]]  boxes  in  the  coffer  dam 
from  which  it  was  removed  from 
time  to  time  with  an  orange  peel 
bucket.  Because  of  the  great 
depth  of  the  excavation,  the  tem- 
perature is  very  low  at  the  bottom 
and  in  mid-August  when  the  ther- 
mometer read  well  over  !l()  at  the 
top  it  was  necessary  to  wear 
heavy  coats  in  the  well.  Besides 
this,  the  cold  air  condensed  the 
moisture  near  the  top  so  the  men 
digging  at  the  bottom  are  sub- 
jected to  a  light,  but  continuous 
rain  at  all  times. 

When  rock  is  reached  the  cais- 
son is  belled  out  slightly  and  the 
bottom  cleaned  up  and  leveled  off. 
Two  or  more  small  test  holes 
about  five  feet  deep  are  drilled  to 
make  sure  the  rock  is  sound  and 
without  seams.  Vertical  seams 
filled  with  clay  or  soft  rock  ap- 
peared in  a  few  of  the  wells  but 
since  the  ledges  were  considered 
safe  and  since  there  were  no  hori- 
zontal seams  they  were  called 
satisfactory.  When  poor  rock  was 
found  it  was  excavated  until  the 
drilling  indicated  that  satisfac- 
tory conditions  existed.  The  rock 
elevation  varied  from  85  to  93  feet 
below  datum,  the  surface  being  in 
fair  condition.  The  general  slope 
at  the  site  appeared  to  be  down- 
ward toward  the  North  East  with 
a  fault  line  parallel  to  the  South 
bank  of  the  river.  So  little  of  the 
rock  is  uncovered,  however,  it  is 
hard  to  make  general  conclusions. 

All  wells  were  concreted  up  to 
the  bottom  of  the  pit  floor  at  ele- 
(Coiitinucd  on  page  58) 
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Safeguarding  The  Conflagration 
Hazard 

By  W.  M.  Trauten,  '32 
Student  in  the  Department  of  Fire  Protection  Engineering 


THE  tremendous  loss  of  life 
and  property  in  the  United 
States  within  the  last  sev- 
enty-five years  due  to  sweeping 
conflagrations  has  made  the  study 
of  the  conflagration  hazard  an  im- 
portant item  in  Fire  Protection 
Engineering.  The  danger  of  a 
sweeping  lire  exists  in  every  town 
and  city  in  the  United  States  and 
to  a  much  larger  degree  in  those 
closely  built  up  sections  contain- 
ing a  large  number  of  combustible 
buildings. 

Conflagration    hazard   has   been 
described  as  the  inherent  but  dor- 
mant     capacity     of     neighboring 
structures  to  cause  a  general  fire 
in   all  such  structures  as  are  mu- 
tually exposed  at   the  time  of  the 
fire.       In  an  insurance     sense     a 
conflagration    is    a    single    fire    in- 
volving two  or     more     buildings. 
The  hazard  is  not  necessarily  con- 
fined   to    mutually    exp  o  s  e  d 
buildings  but   can     and      often 
does  involve   widely   separated 
units. 

Among  the  most  disastrous 
conflagrations  in  the  Tinted 
States  were  the  Chicago  fire  in 
1871  resulting  in  a  loss  of  about 
$168,000,000  and  the  San  Fran 
ciseo  disaster  in  1906  in  which 
the  total  loss  of  property 
amounted  to  $350,000,000. 
There  was  also  a  $75,000,000 
fire  in  Boston  in  1872  and  a 
$50,000,000  loss  in  Baltimore  in 
11)04.  The  San  Francisco  dis- 
aster was  the  largest  in  our  his- 
tory, destroying  the  greatest 
amount  of  property  and  having 
the  largest  monetary  loss.  Fire 
records  indicate  that  we  exper- 
ience a  serious  fire  destroying 
property  to  the  extent  of  $5,- 
000,000  or  more  at  an  average 
of  every  two  years.  This  alone 
stresses  the  importance  of  con- 
flagration protection  since  the 
habits  of  the  American   people 


arc  not  easily  hi',, ken  and  the  pro- 
bability of  such  losses  is  dimin- 
ished but  slightly  from  year  to 
year. 

Although  high  pressure  water 
systems  and  efficient  fire  depart- 
ments are  of  service  in  prevent- 
ing the  spread  of  large  fires,  they 
prove  to  be  weak  instruments  in 
the  checking  of  an  onrushing  con- 
flagration. In  large  cities  a  fire 
is  often  above  the  reach  of  the 
fire  department  equipment  ami  it 
does  not  stop  until  it  has  "burne  1 
itself  out."  a  condition  existing 
when  no  combustible  matter  is 
within  sti  iking  distance  of  the 
fire.  Whether  or  not  the  confla- 
gration hazard  can  be  eliminated 
is  doubtful.  In  an  absolute  sense 
it  cannot,  hut  its  danger  can  lie 
cut  down  to  a  minimum  in  a  prac- 
tical manner  and  without  neces- 
sarily employing  drastic  measures. 


Some  of  flic  improvements  sug- 
gested are:  the  raising  of  build 
ing  standards  by  using  only  fire 
resitive  construction ;  the  elimin- 
ation of  wood  and  combustible 
materials;  the  removal  of  hazard- 
ous processes  in  congested  sec- 
tions; and  finally  the  use  of  only 
solid  brick  walls  for  severe  ex- 
posures and  to  properly  protect 
all  exterior  windows,  doors,  and 
other  wall  openings. 

The  construction  of  our  closely 
built  up  sections  can  be  compared 
to  the  structure  of  a  huge  honey- 
comb.       In   the   honeycomb,   how- 
ever the  walls  are  continuous  and 
each  individual     cell     is     isolated 
while  the  isolation  of  fire  hazards 
is  not  absolute.     If  it   was  possi- 
ble   to    very    nearly    approximate 
this  separation,     thus     making    it 
exceedingly  difficult  for  a  fire  to 
leave  one  building  and  equally  as 
difficult  for  it  to  enter  another, 
we  would  have  a  condition  in 
which    a    conflagration     would 
be   very   improbable.       Correct 
and  adequate  protection  of  all 
exterior  masonry  wall  openings 
would  be  as  near  to  this  condi- 
tion  as  it   is  possible   to  attain 
without     seriously     alt  e  r  i  n  g 
structural    conditions.        T  h  e 
construction  methods  and   pro- 
tection  devices  now     available 
are     elaborate     and     sufficient 
enough  to  obtain  desired  condi- 
tions,  providing  they  are     ap- 
plied   intelligently   and   the   de- 
vices installed  properly. 

A  single  fire  may  spread  ami 
assume  the  dignity  of  a  confla- 
gration in  any  of  three  physical 
ways:  conduction,  convection, 
and  radiation.  Conduction  of 
heat  occurs  only  in  adjacent 
buildings  or  tine  divisions  and 
is  rarely  effective  in  the  spread 
of  fires  through  masonry  walls 
except  when  such  walls  have 
unprotected  openings  since     it 
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takes  several  hours  for  a  standard 
brick  wall  to  be  heated  sufficient- 
ly to  cause  failure.  Convection 
presents  a  most  dangerous  means 
of  conflagration  spread.  It  is  sel- 
dom that  hot  brands  of  consid- 
erable size  are  not  seen  rising  high 
into  the  air  above  a  large  fire  due 
to  the  upward  rush  of  heated  air 
surrounding  the  fire.  These 
brands  are  large  enough  to  crash 
through  skylights  and  start  other 
fires.  Another  convection  phe- 
nomena is  the  hot  blast  feature 
of  extremely  hot  gases  traveling 
in  the  direction  of  the  wind.  Such 
gases  contain  considerable  car- 
bon monoxide  and  on  reaching  an 
atmosphere  containing  oxygen, 
their  own  temperature  is  high 
enough  to  cause  an  explosion 
which  often  takes  place  in  far 
removed  buildings. 

Radiation  is  a  form  of  wave  mo- 
tion traveling  equally  in  all  di- 
rections through  gases,  liquids 
and  transparent  solids.  Radiated 
heat  is  known  to  have  been  effec- 
tive at  distances  as  great  as  500 
feet  away.  Radiated  heat  pre- 
sents the  greatest  problem  in  win- 
dow protection. 

From  the  conflagration  view- 
point the  inherent  weakness  in 
building  construction  lies  in  the 
protection  of  windows  and  other 
exterior  wall  openings.  This 
creates  the  exposure  hazard  which 
is  the  weakest  link  in  the  other- 
wise strong  chain  of  modern  fire 
protection  engineering.  Proof  to 
this  statement  is  inferred  in  the 
reports  of  the  fires  in  Baltimore 
in  1904  and  in  San  Francisco  in 
1906.  In  both  of  these  fires  build- 
ings having  windows  of  wire 
glass,  metal  frames  and  sash,  and 
provided   with   shutters   stood   up 


among   the   nuns   of   surrounding 
unprotected  buildings. 

The  efficiency  of  an  exterior 
masonry  wall  under  any  fire  test 
will  vary  inversely  as  the  number 
and  size  of  openings  in  that  wall. 
The  solid  brick  wall  of  sufficient 
thickness  and  proper  construction 
is  the  best  fire  stop  but  such  a 
wall  is  practical  only  for  party 
walls  or  those  immediately  ad- 
jacent to  other  buildings.  The 
number  and  size  of  windows  in  a 
wall  is  determined  by  the  occu- 
pancy of  a  building.  Because  a 
large  amount  of  light  is  required 
in  an  office  building,  a  large  num- 
ber of  windows  is  essential.  This 
creates  a  condition  which  makes 
such  a  building  powerless  to  resist 
the  fierce  attack  of  fire  from  a 
neighboring  building  unless  all  the 
windows  are  amply  protected. 
The  fire  in  the  Home  Life  Insur- 
ance building  in  New  York  in 
1898  offers  an  excellent  illustra- 
tion of  such  a  condition.  This 
building   was   of   fire 

r  e  s  i  s  five  construe- 

tion,  having  s  t  e  el 
framework,  properly 
protected,  and  with 
stone  panels.  A  fire 
broke  out  in  a  five 
story  ordinary  wood- 
en floor  and  beam 
constructed  building 
occupied  as  a  cloth- 
ing store  which  was 
located  immediately 
south  of  the  fifteen 
story  Home  build- 
ing. The  fire  de- 
partments kept  the 
Idaze  localized  for 
about  one  hour  by 
means  of  water 
streams  from    stand- 


pipe  connections  and  pumpers 
despite  the  naked  exposure  to  the 
Home  building.  Before  long  the 
roof  id'  the  burning  building 
caved  in  ami  the  court  of  the 
large  building,  acting  as  a  huge 
chimney,  afforded  ;i  means  for  the 
Haines  and  hoi  gases  to  attack  the 
unprotected  openings  and  in  a 
short  lime  the  windows  melted 
and  their  sash  burned,  allowing 
the  tire  to  spread  to  the  interior 
of  the  Home  building  to  destroy 
all  the  contents  and  furnishings. 
As  is  the  ease  in  most  cities,  the 
water  pressure  was  not  great 
enough  to  permit  the  fire  depart- 
ments to  do  any  good  above  the 
eighth  floor;  and  their  efficiency 
below  this  point  was  not  high  due 
to  their  inability  to  face  the  ex- 
treme heat. 

Marring  danger  done  to  marble 
and  terra  cotta  finishes,  window 
protection  of  almost  any  kind 
would  have  eliminated  any  serious 
loss  to  this  office  building.  Pro- 
per protection  in  this  instance 
'would  have  afforded  a  screen  be- 
hind which  the  firemen  could 
work.  There  are  many  other  cases 
of  this  character — including  the 
more  recent  fire  involving  the 
Burlington  office  building  in  Chi- 
cago in  1922,  which  is  almost 
parallel  to  the  illustration  cited. 

If  all  mercantile  and  other 
highly  congested  sections  were 
built  up  of  buildings  of  fire  re- 
sistive construction,  there  would 
be  less  need  for  window  protec- 
tion because  fires  do  not  spread 
easily  in  this  type  of  building. 
However,  such  is  not  the  case  as 
we  invariably  have  the  mixture  of 
the  poorer  and  better  classes  of 
buildings.  Assuming  though  that 
(  Continued  on  page  54) 
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'HERE,  in  all  the  many 
activities  of  modern  in- 
dustry which  the  gener- 
al public  gets  a  chance  to  see,  can 
one  find  a  sight  more  fascinating 
than  a  power  shovel  in  operation? 
Look  over  the  crowd  that  will 
gather  along  the  rail  at  the  side 
of  an  excavating  job  and  you  will 
find  everyone  from  housewives 
to  stenograph  e  r  s 
and  from  success- 
ful business  men  to 
grammar  s  c  h  o  ol 
boys. 

They  are  thrilled      ! 
b  y      t  h  e      roaring      ??35; 
monster  who  knows         'Jr..  ^ 

no    immovable     ob-      L,  v      _   ..    - 
jects  and  whose  ir- 
resistible      f  o  r  c  e      gfSaSgl 
seems  to  lie  unlimit- 
ed.    A  power  shov-      ^Hj| 
el     may     have     the      ■ 
strength   of  twenty      ; 
elephants     a  n  d     a      i-  -  If. 
dexterity     w  h  i  c  h      j^s  '•' *-"*yV 
nearly     approaches 
that   of   the    human 
body   itself.        its   usefulness   lies 
in  the  remarkable  way  in  which 
it  responds  to  the  will  of  the  op- 
erator :  as  though  the  flimsy  lev- 
ers which  he  pulls     and     pushes 
were  but   the  ends     of     sensitive 
nerves   that  transmit   his     wishes 
to  the  strong  boom  and  its  fast- 
acting  dipper. 

Before  going  further  it  might 
be  well  to  explain  that  in  digging 
there  are  three  operations.  Crowd- 
ing is  the  force  acting  along  the 
dipper  handle.  It  acts  as  a  means 
for  pushing  down  under  the  sur- 
face. Hoisting  is  the  force  exert- 
ed in  lifting  the  shovel  upwards 
and  is  accomplished  with  the  aid 
of  cables  and  sheaves.  The  swing 
mechanism  usually  functions  to 
bring  the  shovel  over,  after  the 
dig,  to  the  point  at  which  it  re- 
leases its  load  into  a  truck.  Some- 
times on  a  side  cut  the  operator 
uses  the  swing  like  the  crowd  to 


exert  a  force,  driving  the  bucket 
into  the  ground. 

The  swing  is  also  used  to 
"sweep"  the  loose  material  left 
by  the  digging  over  in  front  of 
the  shovel  where  the  operator 
then  proceeds  to  scoop  it  up  and 
leave  a  clean  surface. 

To  accomplish  this  desired  flexi- 
bility, has  been  the  task  of  a 
great  industry  for  the  past  seven- 


'■V 


ty-five  years.  The  shovel  is  a  de- 
velopment which  arose  from  river 
dredging  and  was  first  applied  to 
excavation  on  land  in  the  year 
1880.  Steam  power  was  used  ex- 
clusively. It  was  driven  by  a  sin- 
gle engine.  The  crowd  and  hoist 
received  their  power  by  means  of 
a  chain  car  carried  on  grooved 
sheaves.  This  device  was  easily 
worn  out  and  was  noisy. 

Later  as  steam  power  became 
better  understood  and  the  de- 
mands on  shovels  became  greater, 
they  were  designed  with  separate 
engines  for  each  of  these  duties. 
This  system  is  still  used  today  al- 
though steam  does  not  meet  with 
the  popular  approval  that  is  given 
other  modes  of  power. 

The  earliest  shovels  were  in- 
stalled on  rails:  crawler  type 
trucks,  with  which  we  are  now 
familiar,  came  as  a  later  innova- 
tion. 

40 


"When  the  advantages  of  gaso- 
line, Diesel,  and  electric  motors 
were  realized  as  methods  for  pow- 
er development  they  were  all  ap- 
plied to  "power"  the  shovel. 
(The  expression  "power  shovel" 
then  became  proper  in  place  of 
"steam  shovel.") 

Steam  had  the  advantage  of  be- 
ing applicable  to  smaller  units 
without  loss  in  efficiency  per  unit. 
This  makes  it  possi- 
ble to  divide  the 
power  into  separate 
engines  for  direct 
connection  to  each 
of  the  mechanisms 
control  1  i  n  g  t  h  e 
thr  e  e  operations  : 
hoist,  crowd,  and 
swing. 

This     cannot     be 

done  in  the  case  of 

the  gasoline  engine. 

j      If  it  takes,     for  ex- 

I     ample,  ninety  horse- 

^hSH      power    to     do     the 

PHMa      work  of  the  shovel 

and  it  is  run  with  a 

gasoline    engine    i  t 

would  be  found  desirable  from  the 

design  standpoint  as  well  as  that 

of   efficiency   to    install    only    one 

engine  to  develop  full  power  and 

to  transmit  it  to  the  desired  points 

by  means  of  clutches.     The  same 

holds  true  for  Diesel  engines. 

The  great  disadvantage  of  the 
steam  shovel  lies  in  the  necessity 
of  having  available  the  right  kind 
of  fuel  and  water  for  efficient  op- 
eration. Also  it  is  not  as  mobile 
because  the  boiler  must  be  verticle 
and  this  increases  the  clearance 
necessary  for  the  shovel. 

The  story  is  told  of  a  Chicago 
contractor  who  had  a  job  on  the 
outskirts  of  the  city  in  which  a 
steam  shovel  was  to  be  used,  lie 
drove  it  up  on  the  trailer  platform 
(full  steam  had  to  be  developed 
for  this)  and  started  out  from 
(Continued  on  page  60) 


Arc- Welding  In  Steel 
Construction 

By  James  S.  McCall,  '32 

Students  In  The  Department  Of  Mechanieal  Engineering. 


THE  old  order  ehangeth  and 
giveth  place  to  the  new — but 
not  without  a  struggle.  The 
fact  is  evident  that  human  nature 
is  averse  to  every  change  in  its  ac- 
customed mode  of  living.  Each 
great  invention  and  scientific  de- 
velopment has  met  with  opposi- 
tion. But  in  the  end  these  evolu- 
tionary steps  have  always  pros- 
pered and  have  proved  their  true 
worth  by  directly  or  indirectly 
raising  the  standard  of  living  and 
by  lightening  the  burdens  of  the 
human  race. 

One  of  the  latest  of  these  de- 
velopments is  the  use  of  electric 
arc  welding  in  the  structural  steel 
industry,  both  to  replace  riveting 
and  to  broaden  the  scope  of  its 
usefulness.  This  comparatively 
new  art  brings  with  it  many  ad- 
vantages which  bid  fair 
to  effect  its  universal 
adoption  as  a  means  of 
promoting  efficiency,  re- 
liability, and  economy 
in  the  fabrication  of  steel 
structures  of  all  kinds. 

The  method  of  are 
welding  is  the  latest  of  a 
series  of  steps  in  the  his- 
tory of  structural  meth- 
ods which  have  come 
about  within  the  last 
fifty  years,  a  brief  out- 
line of  which  follows. 

Between  1880  and 
1890  iron  and  steel  truss 
members  were  common- 
ly connected  together 
by  means  of  pin  joints, 
each  joint  of  the  truss 
having  one  cylindical  pin 
of  sufficient  diameter  to 
carry  the  shearing  and 
compressive  stresses 
present.  For  a  long  time 
it  was  thought  that,  be- 
cause only  one  round  pin 
was  used,  thereby  pro- 
viding a  hinging  action, 
no      secondary     stresses 


could  be  set  up.  However,  by  the 
year  1890  it  had  hem  proved  that 
the  friction  between  pin  and  mem- 
bers was  so  great  that  large  sec- 
ondary stresses  existed  which 
could  not  be  ignored.  These  in- 
troduced an  uncertainty  into  the 
design  which  was  very  undesir- 
able. 

It  was  about  this  time,  1890, 
that  riveted  joints  came  into  their 
own.  The  two  types  are  in  use  to 
this  day,  but  riveted  joints  are 
more  prevalent.  By  1900  the 
riveted  connection  had  definitely 
taken  its  place  as  a  standard  ac- 
cepted method  of  construction. 

At  the  beginning  of  this  century 
reinforced  concrete  construction 
put  in  its  appearance.  With  its 
use  came  many  failures  due  to 
ignorance    of    proper    design    and 


construction  methods,  but  in  time 
confidence  in  the  method  grew. 
By  1910  large  reinforced  concrete 
buildings  were  being  successfully 
erected,  and  this  process  had  tak- 
en its  place  along  with  pins  and 
rivets  as  a  standard  method. 
Spirally  reinforced  columns  and 
flat  slabs  were  perfected,  and  con- 
tributed their  share  to  the  ad- 
vancement of  building  construc- 
tion methods. 

Sn  it  went;  all  of  these  methods 
worked  together  harmoniously, 
making  possible  larger  and  finer 
buildings.  Yet,  the  men  who  de- 
veloped these  building  tools  can 
well  remember  the  difficulty  with 
which  building  codes  were  modi- 
tied  to  permit  their  use.  Iu  many 
cities  reinforced  concrete  struc- 
tures were  built  several  years  be- 
fore their  building  codes 
were  modified  to  admit 
the  new  type.  This  was 
made  possible  by  special 
permits  granted  to  those 
progressive  builders  who 
saw  the  advantages  to 
be  gained  by  insisting  on 
the  use  of  the  new  meth- 

And  now  we  have  the 
latest  method,  arc  weld- 
ing, which  has  met  with 
the  same   difficulties  en- 
countered   by    the    other 
types     of     construction. 
fiSjjP"'       Builders   have   feared   it. 
tf'jP        They    have    been   fright- 
m       ened  by  the  relative  m- 
i      tangibility    of   a    welded 
^*|      joint    compared    with    a 
BB      riveted  one.     The  human 
_£r  .      element     in     welding,    it 
\f\_  would    appear,    is    more 

important  than  it  is  in 
riveting.  To  obviate  the 
human  element,  never- 
|  theless,  especially  on  im- 
■  portant  buildings  and 
bridges,  welders  are  not 
employed    merely    upon 
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their  claims  of  experience,  but  are 
required  to  execute  sample  welds 
to  prove  their  ability.  Only  one 
hundred  and  thirteen  cities  in  the 
United  States  have  revised  their 
building  codes  to  include  arc 
welding'.  A  great  many  of  these 
a  r  e  California  municipalities 
which  have  all  adopted  the  uni- 
form Building  Code  of  the  Pacific 
Coast  Building  Officials'  Con- 
ference. Other  cities  have  made 
it  possible  to  use  welding  as  a 
building  tool  because  they  have 
invested  discretionary  power  in 
their  building  commissioner,  who 
may  acordingly  allow  its  use  un- 
der proper  supervision,  if  he  sees 
fit. 

Other  cities  have  been  studying 
the  subject  but  have  accomplished 
little  of  a  practical  nature.  One 
of  the  reasons  for  this  is  that  the 
commissioners  find  it  difficult  to 
select  a  suitable  method  of  quali- 
fying welders,  and  to  formulate  a 
suitable  code.  As  far  as  the  quali- 
fication of  welders  is  concerned, 
it  seems  unnecessary  for  govern- 
ments to  exercise  any  direct  con- 
trol over  them  when  it  is  much 
more  convenient  simply  to  re- 
quire the  welding  contractor  to 
present  satisfactory  evidence  that 
his  welders  are  properly  qualified. 
Movements  to  bring  about  adop- 
tion of  uniform  codes  are  under 
way  in  several  sections  of  the 
country.  The  code  of  the  Ameri- 
can Welding  Society  is  the  stand- 
ard upon  which  other  codes  have 
been  based;  consequently,  there  is 
a  close  agreement  between  all  of 
the  codes  thus  far  adopted.  The 
revision  of  codes  and  the  prepara- 
tion of  specifications  for  welded 
buildings  are  highly  important 
matters  which  every  progressive 
city  should  immediately  investi- 
gate. The  reaction  to  the  sug- 
gested use  of  welding  in  connec- 
tion with  structural  steel  fabrica- 
tion is  now  much  the  same  as  the 
attitude  of  engineers  when  rolled 
steel  plates  and  shapes  were  first 
placed  on  the  market.  Education 
and  experience,  however,  gradual- 
ly eliminated  doubting  minis,  al- 
though it  took  some  years  to  over- 
come all  prejudice.  The  antipathy 
toward  welding  is  being  more 
rapidly  dispelled,  perhaps  because 
more  intensive  research  work  has 
been  done,  and  the  economies  of 
the  process  are  more  apparent  and 
more  broadly  published. 

The  technique  of  welding  is  no 
longer  a  deterrent.  Trained  and 
reliable  welders  are  available  for 


all  kinds  of  operations.  The  ap- 
plication of  welding  in  many  lines 
of  manufacture  has  been  wide- 
spread. Yet.  in  structural  work 
the  knowledge  of  proper  details 
and  applications  is  still  incom- 
plete ;  and  it  behooves  the  struc- 
tural engineer  to  give  proper  at- 
tention to  this  new  art  and  to 
learn  its  proper  and  economical 
applications. 

Electric  arc  welding  is  far  from 
being  a  new  process.  Prior  to  the 
World  War,  however,  it  had  as- 
sumed little  importance.  Between 
1914  and  1918  the  heavy  produc- 
tion demands  upon  industry  made 
arc  welding  very  important,  but 
mainly  as  a  repair  tool  on  broken 
machine  parts.  Even  today  many 
manufacturers  who  use  welding 
employ  it  only  for  repairing  brok- 
en parts,  but  there  are  many  more 
who  find  it  invaluable  as  a  tool  for 
straight  production  work. 

Although  arc  welding  of  struc- 
tural steel  was  first  demonstrated 
as  early  as  1877,  and  small  welded 
steel  structures  began  to  appear  in 
1915,  it  is  only  within  the  last  four 
or  five  years  that  the  process  has 
been  extensively  used. 

The  meaning  of  the  term  "weld- 


ing" is  not  generally  known.  The 
process  consists  of  bringing  two 
pieces  of  metal  to  their  fusion 
point,  allowing  them  to  mix,  and 
then  solidifying  them  as  a  more  or 
less  homogeneous  mass.  There  are 
many  variations.  Sometimes  more 
metal  is  added.  Fluxes  may  be 
used  to  aid  the  flow  of  metal  and 
to  prevent  surface  oxidation  by 
the  surrounding  air.  These  extra 
maetrials  are  usually  supplied  in 
the  form  of  thin  round  rods  of  the 
proper  composition.  These  are 
called  filler  rods  or  merely  weld- 
ing rods. 

Fusion  welding  or  antogeneous 
welding  may  be  done  by  a  gas 
flame  oxy-acetylene,  by  the  ther- 
mit process  or  by  the  electric  arc. 
The  first  two  methods,  however, 
do  not  come  within  the  scope  of 
this  article. 

Electric  welding  may  be  classi- 
fied into  two  general  methods ; 
(1)  resistance  welding,  and  (2) 
arc  welding. 

In  resistance  welding  heat  is 
produced  sufficient  to  fuse  the 
two  pieces  of  metal  by  the  passage 
of  a  low  voltage,  high  amperage 
current  through  their  junction. 
(Continued  on  page  57) 
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The   Canal  Era   In 
Pennsylvania 

By  Robert  S.  Mayo,  C.  E.,  '23 
Erection  Superintendent,  BlaiV'Knox  Co.,   BlaW'Knox,  Penn. 


THE  eye  of  the  traveler  will 
see  from  the  car  window  the 
windings  of  an  old  embank- 
ment, fast  being  erroded  by  rain 
and  plow,  which  marks  the  con- 
tour of  some  once  busy  waterway ; 
or  the  remains  of  a  rock-crib  dam, 
which  freshet  and  ice  have  long 
ago  destroyed,  with  a  sturdy  ma- 
sonry lock  still  be- 
side it,  which  once 
slack-watered  some 
river.  But  few  peo- 
ple, even  engineers, 
realize  the  extent  of 
artificial  waterways  I 
during  the  canal  era 
of  the  United  States. 
In  1825,  after  sev- 
en years  of  hard 
w  o  r  k  and  after 
spending  seven  and 
one  half  million  dol- 
lars, New  York  open- 
ed the  Erie  Canal. 
It  was  the  first  major 
canal  project  in  this 
hemisphere,  and  it  was  successful 
from  the  start.  Three  hundred 
and  sixty-three  miles  of  shallow 
ditch  through  howling  wilderness, 
but  it  served  to  make  New  York 
City  the  leading  commercial  city 
of  the  Atlantic  seaboard,  and  di- 
verted much  of  the  trade  away 
from  her  competitors.  Immediate- 
ly her  rivals  set  projects  under- 
way to  regain  their  lost  commerce 
with  the  Ohio  Valley.  These  re- 
sulted in  the  Pennsylvania  Canal 
from  Philadelphia  to  Pittsburgh, 
the  Potomac  Canal  from  Wash- 
ington to  Cumberland,  Md.,  and 
the  James  River  Canal  from  Rich- 
mond to  Clifton  Forge.  Each  of 
these  canals  followed  one  of  the 
four  main  stage-coach  routes,  and 
each  one  was  later  paralleled  by  a 
prosperous  railroad. 

Conditions  were  much  more 
favorable  for  canal  building  on 
the  west  side  of  the  Alleghenies. 
Ohio   entered  the  race  with  such 


vigor  that  in  seven  years  she  pos- 
sessed 400  miles,  and  in  twenty, 
10(11.  Indiana  made  several  false 
starts,  but  ended  with  a  main  line 
canal  of  458  miles,  and  a  debt  of 
9^2  million  on  her  scanty  popula- 
tion. Illinois  built  the  100  miles 
of  much  needed  connection  be- 
tween   Lake    Michigan    and    the 


Piers  of  an  old  wooden  Acqueduct. 

Illinois  River  in  1846.  It  was 
opened  so  late  in  the  era  that  its 
brisk  prosperity  was  soon 
strangled  by  the  railroads. 

In  1835,  ten  years  after  the  com- 
pletion of  the  Erie  Canal,  the  na- 
tion possessed  2617  miles  of  canal. 
Forty-five  years  later  the  census 
report  gave  the  total  mileage  of 
all  canals  in  the  United  States  as 
4468,  costing  $214,000,000.  Three- 
fourths  of  this  mileage  was  in 
New  York,  Pennsylvania,  Ohio 
and  Indiana  .  At  that  time  (1880) 
2000  miles  had  already  been  aban- 
doned. Today,  except  for  the  New 
York  Barge  Canal,  (enlarged  at 
a  cost  of  100  million)  and  a  few 
coast-wise  channels,  all  have  been 
abandoned. 

The  Main  Line  of  the  Pennsyl- 
vania Public  Works  was  unques- 
tionably the  most  daring  and  diffi- 
cult engineering  feat  of  the  early 
19th  century.  It  was  a  greater 
rndertaking     to     the     poor     and 
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sparsely  settled  state  than  the 
Panama  Canal  was  to  the  nation 
eighty  years  later.  Engineers 
were  imported  from  Europe  or 
borrowed  from  the  Army.  I^xca- 
vating  machinery  was  non-exis- 
tent, steam  locomotion  was  still 
experimental.  There  was  much 
agitation  in  favor  of  the  new- 
fangled r  a  i  1  r  o  a  d 
(horse-drawn)  be- 
cause Pennsylvania 
topography  was  not 
as  favorable  to  ca- 
nals as  was  that  of 
New  York.  Compro- 
mise between  the  ad- 
herents of  these  two 
methods  of  transpor- 
tation resulted  in  the 
first  86  miles,  across 
the  rocky  uplands 
between  Philadel- 
phia and  the  Susque- 
hann  River,  being 
railroad. 

This  line  was  open- 
ed to  the  public  in  1834.  Steam 
locomotives  were  adopted  gradu- 
ally; it  was  ten  years  before 
horses  were  entirely  excluded 
from  the  system.  The  state  of 
Pennsylvania  owned  the  track  and 
operated  the  locomotives,  but  all 
cars,  warehouses  and  sidings  be- 
longed to  individuals.  The  state 
collected  a  'ton-mile'  toll  on  the 
rails  as  they  did  on  the  canal. 

The  canal  started  at  Columbia 
and  followed  the  wide  and  turbu- 
lent Susquehanna  to  above  Harris- 
burg,  where  it  crossed  a  mile  long 
wooden  bridge.  Thence  it  followed 
the  windings  of  the  Juniata 
through  four  ranges  of  mountains 
to  Hollidaysburg.  This  was  172 
miles  from  Columbia  and  700  feet 
above  it.  (The  rise  and  fall  in  363 
miles  of  the  Erie  was  but  500  ft.) 
This  elevation  necessitated  108 
locks  with  an  average  lift  of 
feet. 

(Continued  on  page  62) 
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Automatic  Pump  Unloader 

Aids  Synchronous  Motor 

Drive 

By  equipping'  a  triplex  recipro- 
cating pump  with  an  automatic 
unloader  which  works  in  conjunc- 
tion with  the  motor  control, 
to  unload  the  pump  auto- 
matically, it  was  recent- 
ly made  possible  to  drive 
the  pump  with  a  syn-  -— ^ 
chronous  motor.  With- 
out this  device  it  was 
necessary  to  unload  the 
pump  manually. 

It  was  also  loaded  and 
synchronized  manually 
when  the  motor  was  up 
to  speed  because  it  was 
not  feasible  to  provide 
the  motor  with  full-load 
starting  torque.  W  i  th 
the  automatic  unloader, 
working  in  conjunction 
with  the  frequency  re- 
sponsive control,  the  en- 
tire starting  operation  is 
made  automatic,  it  being 
necessary  only  to  push 
the  starting  button. 

A    magnetic     solenoid 
controls   the    rotation    of 
a  camshaft    for    holding 
open  the  suction  valves. 
The  lifting  cams  are  op- 
erated by  a  rod  connect- 
ed   eccentrically    to    the 
pump  crankshaft.  When  the  sole- 
noid is  de-energized  the  cams  are 
so  rotated  that  the  suction  valves 
are  held  open  during  the  normal 
pumping     stroke.       W  hen    t  h  e 
solenoid  is  energized  the  cams  are 
rotated  away  from     the     suction 
valve  lifts  and  stopped  to  permit 
regular  pump  operation. 

By  use  of  this  unloader  for  a 
synchronous  motor-driven  recip- 
rocating pump  the  following  ad- 
vantages are  ganied :  (1)  Permits 
continuous  operation  without  at- 
tention, regardless  of  momentary 
power  dips  which  would  otherwise 
shut  down  the  pump;  (2)  simpli- 
fies starting;  (3)  makes  possible 
automatic  start  and  stop  opera- 
tion to  maintain  the  desired  liquid 
lead  on  pressure  in  the  tank. 


World' 


Longest  Bridge 
Span 


The  longest  suspension  bridge 
in  tin-  world  has  recently  been 
opened  to  traffic  acros  the  Hud- 
son River  between  New  York  and 
New   Jersey.     The   George   Wash- 


C curtesy— Public  Works 
ove    are     sume     views    of    the     Washington     Bridge 
across   the    Hudson. 

ington  bridge  has  a  3500-foot 
span,  a  floor  120  feet  wide,  and 
a  height  of  250  feet  above  the 
river,  suspended  by  four  cables 
strung  between  towers  635  feet 
high.  Eight  traffic  lanes  are  pro- 
vided for  automobiles  and  trucks 
to  accommodate  at  least  thirty 
million  vehicles  annually. 

A  few  of  the  outstanding  con- 
struction features  are  of  interest. 
The  suspension  towers  are  sup- 
ported on  concrete  piers  100  feet 
square  which  rest  on  bed  rock  SO 
feet  below  the  river  surface.  To 
accomplish  their  erection,  neces- 
sitated the  deepest  open  coffer 
dams  ever  used.  The  four  sus- 
pension cables  contain  over  100,- 
000  miles  of  galvanized  wire  and 
each  has  a  strength  exceeding 
220,000  pounds  per  square  inch. 
The  cable  diameter  is  36  inches, — 
a   daintv   necklace!        They   were 
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Steam  Now  Used  For 
the  Cooling  of  Trains 

A  new  innovation  contributing 
to  the  health  and  comfort  of  the 
traveling  public  is  the  use  of 
cooled  and  conditioned  air  in  rail- 
way passenger  coaches.  The  proc- 
ess consists  in  using  ex- 
haust steam  from  the  en- 
gine as  a  source  of  re- 
frigerating energy,  and 
water  as  the  refrigerat- 
ing medium. 

A  tank  partially  filled 
with  water  is  located  at 
one  end  of  the  car.  Steam 
is  passed  over  an  open- 
ing in  the  tank  and  by 
throttling  action  a  vac- 
uum is  created  within 
the  vessel.  Due  to  the 
lowered  pressure,  the 
water  boils  at  a  tempera- 
ture of  fifty  degrees.  The 
vapor  formed  is  drawn 
out  by  suction  and  since 
it  carries  a  considerable 
portion  of  heat  along 
§#-  with  it,     the     remaining 

^jL  water  is  cooled  to    forty 

degrees.     This   cold   wa- 
ter    is     then     circulated 
through  coils  in  the  roof 
of  the  car,      and    air    i  s 
drawn      over      them      to 
be     cooled     and      dehu- 
midified.      Finally,     the 
conditioned     air     is     circulated 
through  ducts  in  the  car  and  the 
water  is  returned  to  the   storage 
tank   together   with   the   condens- 
ate. 

This   svstem 


Hows  for  a  com- 
plete change  of  air  in  the  car  ev- 
ery minute,  a  total  quantity  of 
2000  cubic  feet.  In  winter,  the 
air  may  be  heated  by  passing  it 
over  the  same  coils  which  carry 
steam  or  hot  water. 

spun  throughout  the  storms  of  last 
winter  without  any  interruptions, 
due  to  the  use  of  temporary 
bridges  which  themselves  cost 
$700,000.  The  total  cost  of  the 
bridge  was  $75,000,000.  It  has 
been  estimated  that  the  structure 
will  pay  for  itself  in  twenty-two 
years  through  the  medium  of 
moderate  tolls  to  be  paid  by  each 
traversing  vehicle. 
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Electrolytic  Process  for  Making 
Metal  Patterns. 


Powerful  Light  Aids  Air 
Maneuvers. 


Developments  of  a  New  Synthetic 
Rubber. 


Electrolytic  processes  are  used 
extensively  in  industry  for  plat- 
ing one  metal  with  another  in  or- 
der to  improve  the  appearance  or 
increase  the  wearing  qualities. 
Little  is  known,  however,  of  the 
possibilities  of  depositing  metals 
on  other  materials  by  such  pro- 
cesses. 

A  most  unusual  application  of 
this  sort  has  been  developed  by  a 
prominent  electro-chemical  com- 
pany. Metal  patterns  are  produced 
by  depositing  copper  elec- 
trolytically  in  plaster  molds 
until  a  shell  of  substantial 
thickness  has  1)  e  e  n  ob- 
tained. Shells  of  this  type 
are  used  for  the  molding 
surfaces  of  patterns  and 
cores. 

Either  wooden  or  metal 
patterns  can  be  used.  I  f 
wood  is  used,  it  should  be 
either  mahogany,  cherry, 
black  walnut,  or  some  other 
hard  wood  that  will  not  ab- 
sorb moisture  readily. 

The  molds  are  made  from 
a  composite  material,  re- 
sembling plaster-of-paris,  in 
wooden  forms.  The  plaster  com- 
position is  poured  on  the  working 
pattern,  which  is  laid  on  a  surface 
plate  within  the  wooden  form. 
After  these  molds  have  solidified, 
the  wooden  forms  are  removed 
and  the  molds  are  thoroughly 
dried  in  a  gas-heated  oven.  They 
are  next  made  water-proof  and 
are  also  made  resistent  to  the  solu- 
tion of  the  electrolytic  bath,  except 
in  the  mold  cavities.  The  plaster 
molds  are  now  immersed  in  the 
electrolytic  bath  and  remain  there 
for  a  period,  on  an  average  of  four 
days. 

When  the  molds  are  taken  from 
the  bath,  the  plaster  is  broken  in 
pieces  to  release  the  copper  shell. 
In  order  to  give  backing  to  the 
shells,  they  are  filled  with  a  non- 
shrinking  white  metal.  Before 
this  white  metal  is  poured,  brass 
inserts  are  placed  in  the  shell  to 
provide  a  satisfactory  means  of 
attaching  the  pattern  to  plates  for 
use  in  the  molding  machines. 
There  is  some  expansion  of  the 
copper  when  the  hot  metal  is 
poured  in  the  shell,  but  in  cooling, 
the  shell  contracts  to  its  original 
dimensions. 

After  the  white  metal  has 
cooled,  the  parting-line  surfaces 
of  split  patterns  are  milled  and 
then  machined. 


An  innovation  in  aviation  ac- 
complishments was  demonstrated 
recently  by  Captain  Eaton,  com- 
mandant of  Rodgers  Field  when 
tiss  Bombing  plane  with  a  tremen- 
dously powerful  seare  h  1  i  g  h  t 
mounted  on  his  ship  and  set  off  a 
flare  located  on  the  top  of  the 
he  flew  over  Pittsburgh  in  a  Cur- 
William  Penn  Hotel. 

The  event,  which  demonstrated 
a  new  development     in     aviation 


Courtesy — Westmghouse  Elcc 

This   is   the  New   Compact   Power    Light. 

and,  at  the  same  time,  how  me- 
chanical action  may  be  controlled 
by  means  of  a  light  beam,  was 
enacted  as  one  of  the  features  of 
the  convention  of  the  Illuminating 
Engineers  Society. 

It  is  the  world's  smallest  search- 
light and  yet  one  of  the  most  powT- 
erful.  Because  it  is  so  light  and 
small  and  since  it  may  be  oper- 
ated from  a  battery,  it  becomes 
possible  to  mount  it  in  an  air- 
plane>  thus  opening  up  new  fields 
for  aerial  observation. 

To  demonstrate  the  possibilities 
which  exist  for  this  unit  in  aerial 
service  when  associated  with  light 
sensitive  tubes,  sometimes  termed 
"electric  eyes,"  Captain  Eaton 
circled  the  city,  then  trained  his 
aerial  searchlight  on  the  top  of 
the  hotel,  where  a  photo  electric 
cell  had  been  located. 

The  instant  the  searchlight's 
beam  hit  the  photo  electric  cell,  it 
actuated  a  mechanism  setting  off 
a  powerful  flare,  thus  demonstrat- 
ing the  feasibility  of  producing 
mechanical  action  of  any  kind  by 
means  of  a  beam  of  light.  Ac- 
cording to  Captain  Eaton,  the  new 
type  searchlight  opens  the  way 
for  some  interesting  developments 
in  nightly  aerial  maneuvers. 


Production  of  synthetic  rubber 
by  the  repeated  polymerization  of 
acetylene  has  been  developed  to  a 
commercial  success  by  one  of  the 
large  chemical  companies.  A  spe- 
cial plant  is  being  erected  to  man- 
ufacture the  new  material. 

The  trade  name  "Duprene" 
has  been  applied  to  the  synthetic 
rubber,  chloroprene  being  one  of 
the  intermediate  substances  pro- 
duced during  its  manufacture. 
Synthesis  of  the  material  is 
b  e  i  n  g  accomplished  b  y 
the  addition  of  hydrochlor- 
ic acid  to  monovinyl  acety- 
lene, which  is  first  produced 
by  the  catalytic  condensa- 
tion or  polymerization  o  f 
acetylene.  The  final  poly- 
merization is  carefully  con- 
trolled to  determine  exact- 
ly the  properties  of  the  fin- 
al product. 

( 'hloroprene  polymerizes 
ipontaneously  at  a  great 
,'elocity  to  produce  a  rub- 
ier similar  to  natural  rub- 
:  Co.  her  which  i  s  vulcanized 
with  sulphur.  It  is  not 
necessary  to  add  sidphur  to  the 
synthetic  product  because  it  has 
all  the  properties  of  the  vulcaniz- 
ed natural  material. 

Stopping  the  polymerization  at 
a  point  to  give  a  rubber  similar 
to  unvulcanized  natural  rubber 
has  also  been  developed.  This 
material,  according  to  authorities, 
can  be  mixed  with  fillers,  diluents, 
coloring  matter,  etc.,  and  then 
vulcanized  by  heating  alone  at 
IP)  to  130  degrees  Centigrade. 
Duprene  is  more  dense  than  na- 
tural rubber,  more  resistent  to 
water  penetration  or  absorption, 
less  permeable  to  many  gases,  is 
swelled  less  by  petroleum  and  oth- 
er solvents,  and  resists  attack  by 
ozone  and  other  chemicals  more 
effectively  than  the  natural  pro- 
duct. 

Although  the  source  of  the 
acetylene  for  polymerization  was 
not  disclosed  the  relationship  be- 
tween synthetic  rubber  and  pe- 
troleum and  natural  gas  hydro- 
carbons is  close.  Acetylene  oc- 
curs in  cracking  still  gases,  and 
may  lie  produced  under  con- 
trolled conditions  by  pyralitic  de- 
composition of  ethane  and  higher 
natural  gas  hydrocarbons.  Thus 
synthetic  rubber  may  well  be 
made  from  natural  gas  in  the  fu- 
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It  ought  not  to  be  the  leading  object  of  anyone  to  become  an  eminent 
physician,  mathematician,  or  poet,  but  to  render  himself  happy  as 
an  individual,  and  an  agreeable,  a  respectable,  and  a  useful  member 
of   society. 

— Donald  Steward. 


MUCH  HAS  BEEN  SAID  RE- 
garding  man's  progress  in 
science  and  in  the  art  of  liYing. 
The  advance  made  since  the  fifties 
has  been  tremendous,  in  both  so- 
cial and  economic  phases.  Yet  all 
this  progress  is  due  in  the  main 
part  to  the  technical  developments 
brought  about  by  the  work  of  the 
engineer  and  the  scientist.  Eco- 
nomic development  depends  upon 
man 's  ability  to  produce,  to  trans- 
port, and  to  consume.  All  three 
of  these  factors  were  brought  to 
their  present  state  by  our  prede- 
cessors. Social  development  fol- 
lows closely  upon  economic  devel- 
opment, so  indirectly,  at  least,  the 
engineer  was  responsible  for  the 
improvement  of  man's  social  life. 
We  have  been  passing  through 
a  trying  period  of  readjustment 
in  our  economic  state.  The  en- 
gineer's handiwork  has  made  pos- 


sible new  methods  of  production, 
and  by  the  development  of  new 
materials  and  new  articles,  he  has 
reduced  materially  the  demand 
for  certain  other  products.  This 
has  made  necessary  a  drastic  re- 
adjustment of  labor.  Some  de- 
nounce science  and  technical  pro- 
gress for  the  temporary  hardships 
that  are  incurred  due  to  their 
functioning,  but  a  careful  consid- 
eration of  all  the  factors  involved 
will  show  them  the  fallacy  of  their 
position. 

The  world  will  and  must  ever 
advance,  and  the  pace  will  contin- 
ually be  positively  accelerated.  If 
the  engineers  of  the  past,  with 
their  limited  resources  and  their 
lack  of  data  and  scientific  back- 
ground, could  accomplish  what 
they  have,  what  will  the  technical 
men  of  today  achieve  with  the 
tools  and  resources  of  the  pres- 
ent ? 


TO  MANY  OF  US,  THE 
task  of  finding  a  position 
will  soon  be  of  primary  impor- 
tance. We  should  find  interest- 
ing the  results  of  a  survey  of  1931 
graduates  made  by  Eta  Kappa 
Nu,  honorary  electrical  engineer- 
ing fraternity. 

It  was  found  that,  just  previous 
to  graduation,  fifty  per  cent  of 
the  men  had  positions,  thirty-five 
per  cent  did  not,  and  about  fifteen 
per  cent  expected  to  take  post- 
graduate work.  The  average  of 
the  starting  salaries  was  reported 
as  $1500.  very  much  the  same  as  it 
has  been  for  a  number  of  years. 
However,  from  the  reports,  com- 
petition is  very  keen  and  posi- 
tions are  scarce;  the  employers 
who  are  looking  for  men  have 
been  in  a  position  to  select,  rather 
than  compete  for,  the  outstanding 
material.      The    outlook    is    a    de- 
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pressing  one,  but  we  may  as  well 
be  aware  of  it. 

The  situation  calls  for  some 
serious  thought  on  our  part  as  to 
ways  and  means  of  "busting  in." 
It's  going  to  be  more  than  a  mat- 
ter of  filling  out  an  application 
blank. 


FROM  AN  EDUCATIONAL 
standpoint  two  salient  fea- 
tures are  recognized  as  being  es- 
sential to  a  well  qualified  engi- 
neer. First,  he  must  get  a  com- 
plete and  thorough  ground  scien- 
tific training  in  school  and  second, 
he  must  get  a  certain  amount  of 
practice  in  applying  what  he  has 
learned  to  practical  everyday  prob- 
lems. These  two  facts  ar.e  brought 
out  more  strongly  in  a  recent  ad- 
dress given  by  Dr.  W.  E.  Wicken- 
den,  president  of  the  Case  School 
of  Applied  Science.  We  quote 
Dr.  Wickenden  in  part. 

•'Wherever  surgery  develops  a 
new  technique  of  removing  ton- 
sils or  splicing  bones,  there  is  al- 
ways a  clinic  at  hand  where  the 
practitioner  can  spend  a  few  days 
mastering  the  latest  advance  in 
the  art.  These  intensive  clinic 
schools  rank  among  the  most  im- 
portant units  in  medical  educa- 
tion. 

"The  engineer  is  not  so  well 
provided  for  as  the  surgeon.  lie 
receives  a  solid  scientific  ground- 
ing in  school,  then  goes  out  to 
master  the  art  of  application  in 
practice.  If  he  has  an  unusually 
able  boss  or  joins  the  staff  of  a 
large  and  progressive  company  he 
may  be  as  well  taught  on  the  prac- 
tical side  as  his  college  has  done 
on  the  scientific  side.  In  most 
cases  he  is  left  largely  to  his  own 
devices." 


ahead  in  other  lines  is  a  clear  dem- 
onstration of  his  possession  of 
that  extra  something  which  raises 
the  individual  above  the  average 
run  of  young  college  men.  II  e 
must  have  an  extra  ability,  wheth- 
er it  he  shown  in  literary  work 
and  journalism,  or  in  his  pos- 
session of  a  slightly  better  phy- 
sique and  brain  and  muscle  co-or- 
dination than  his  fellow  student. 
The  Leader  gains  that  status 
through  a  possession  of  certain 
qualities;  it  is  these  qualities 
which  are  important,  and  which 
arc  such  a  greal  Eactor  in  advanc- 
ing him  in  his  chosen  career. 
Certain  men  arc  not  bora  better 


GENERAL  REES,  OF  THE 
American  Telephone  and  Tel- 
egraph Company,  furnished  the 
student  body  with  some  very  in- 
teresting and  useful  data  in  his 
talk  at  an  Armour  assembly  on 
November  16,  1931.  He  showed 
conclusively,  that  in  his  experi- 
ence, the  young  engineer's  future 
success  varies  directly  as  his  de- 
gree of  extra-curricular  activity 
in  school,  other  things  being  equal, 
and  his  scholarship  being  of  av- 
erage grade. 

This  statement  does  not  mean 
that  the  "big  activity  man"  is 
going  to  succeed  in  business  sim- 
ply because  of  his  participation 
in  non-scholastic  activities.  The 
truth  is  that  his  ability  to  forge 


Tub 

(  >ld  Pioneer 

.  1  din 

His 

Fie  hi, 

efo 
pilg, 

•  the  brave  old  pioneer! 

image  is  done; 

)  more  the  grizzly  bear 

Abo 
Wean 

,t  the  setting  sun. 
at  hist  of  chase  and  life. 

lie 
Nor   , 

St 

laid 
ceks 
■ifc 

him   here  to   rest, 
he    now    that    sport    or 

Wo 

A  din 

dd   t 
c  jo 

•nipt    him    further   west. 
■  the  brave  old  pioneer! 

Tin-  pah 

tic  sleefis- 

where, 

larch   of  his  tribe! 

-no  pompous  pile  marks 

No 

They 

In 

lines 

his   deeds   describe. 
d    no    stone    above    him 

Noi 

An  ei 

His 

carved  his  deathless  name — 
ipire  in   his  sepulchre, 
epitaph  is  Fame. 

— Theodore    O'Hara. 

editorship.  A  frail  constitution 
can  be  built  up  marvelously  by 
work  with  nn  interclass  or  school 
team,  although  one  need  not  rise 
to  a    varsity  captaincy. 

THE  STERN  ECONOMIC 
conditions  of  the  last  1  w  o 
years  have  resulted  in  the  almost 
complete  cessation  id'  immigration 
into  this  country,  and  in  some  in- 
stances, have  reversed  the  flow  of 
humanity.     American    labor,  cop- 


able  to  express  their  ideas,  or  with 
a  more  forceful  character  than 
their  fellows.  These  abilities 
must  be  developed  and  they  must 
be  fostered  in  the  individual's 
youth.  That  is  the  period  when 
one  can  quickly  adapt  himself, 
and  can  easily  learn  and  improve. 
Thus  we  can  see  how  extra-cur- 
ricular activities  are  of  prime  im- 
portance in  aiding  the  student  to 
develop  some  lacking  element  in 
his  makeup. 

The  student  who  is  eager  for 
his  own  advancement,  will  realize 
his  deficiencies,  and  seek  to  count- 
eract them  by  work  and  experi- 
ence in  that  particular  field.  The 
degree  to  which  he  succeeds  de- 
pends upon  himself. 

Inability  of  expression  can  be 
corrected  by  work  on  the  school 
publications  although  it  is  not  nec- 
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brought  fully  to  hear  to  ward  off 
the  ever-increasing  demands  of 
Europe  and  Asia  for  r  e  1  i  e  f 
through  the  outpouring  0f  their 
excess  humanity  into  the  Ameri- 
can labor  market. 

Our  immigration  authorities 
have  reduced  the  quotas  down  to 
the  minimum,  and  have  held  greal 
numbers  away  by  increased  vio- 
lence in  enforcement  of  that  sec- 
tion of  the  law  which  slates  that 
the  immigrant  must  show  reason- 
able certainty  of  not  becoming  a 
public  charge. 

The  merciless  battle  for  work 
has  caused  many  of  the  more  re- 
cent arrivals  to  seek  a  livelihood 
by  returning  to  their  native  lands. 
Especially  is  this  true  of  those 
elements  which  make  up  the  great 
mass  of  industries'  unskilled  la- 
bor. 

A  recent  article  on  this  topic 
states  that  our  Mexican  popula- 
tion alone  is  being  reduced  100,- 
000  annually.  This  vast  number 
is  returning  across  the  Rio  Grande 
to  seek  sustenance  in  their  native 
land.  They  prospered  in  the 
United  States  during  the  boom, 
in  the  steelmills  of  Chicagoland,  in 
the  beet-fields  of  Colorado,  and  in 
the  tire  and  accessory  plants  of 
Ohio.  When  the  competition  for 
jobs  became  keen,  these  Mexicans 
failed. 

La  Prensa,  the  Spanish  lan- 
guage newspaper,  states  that  half 
the  able-bodied  Mexicans  in  the 
Chicago  metropolitan  area  have 
been  jobless  for  more  than  a  year, 
and  that  great  numbers  are  re- 
turning south  of  the  Rio  Grande. 

In  returning  to  their  native 
land,  these  people  are  bringing 
an  acquaintance  with  a  higher  liv- 
ing  standard  than  is  common  in 
Mexico.  This  can  only  serve  to  a 
good  purpose  in  its  effect  on  Mexi- 


College  Notes 


—  A.  S.  M.  E.  — 

Mr.  John  Maloney,  assistant  director 
of  The  Museum  of  Science  and  Indus- 
try, addressed  the  society  October  31. 
He  showed  by  means  of  slides,  some 
of  the  exhibits  which  have  been  placed 
in  the  museum.  The  purpose  of  this 
museum  is  to  give  the  average  individ- 
ual an  insight  into  the  progress  of 
science  and  industry  through  the  ages. 

Prof.  Peebles  gave  a  discussion  on 
''Heat  Insulation"  on  November  6.  In 
his  talk  he  treated  of  the  various  kinds 
of  dwelling  house  insulation.  He  brought 
to  light  the  fact  that  aluminum  foil, 
a  new  type  of  insulation,  is  perhaps 
the  best  because  of  its  high  reflecting 
surface. 

Diversified  entertainment  continued 
to  be  furnished  by  the  society.  Mr. 
Richard  Boonstra  spoke,  November  20, 
on  the  subject  of  "Engineering  in 
Agriculture."  He  is  at  present  Agri- 
cultural Engineer  of  the  Public  Service 
Co.  of  Northern  Illinois.  New  im- 
provements in  farm  life  and  methods  of 
farming  have  made  this  type  of  life 
attractive  once  more,  according  to  Mr. 
Boonstra. 


W.  S.  E. 


The  first  meeting  of  the  semester  was 
held  October  9.  Major  Viendells 
Merick  spoke  on  "Airports,  a  Division 
of  Transportation."  His  discussion 
treated  of  the  factors  to  be  considered 
when  building  an  airport.  Size,  level- 
ness,  accessibility  to  customers  and 
aviators,  are  all  to  be  considered  before 
locating  the  field.  At  this  meeting  a 
drive  for   new  members  was  started. 

On  October  16,  Mr.  Clarence  W.  Far- 
rier gave  an  interesting  talk  on  "En- 
gineering Aspects  of  the  World's 
Fair. ' '  Mr.  Farrier  is  a  member  of  the 
class  of  '16.  He  brought  to  light  the 
fact  that  the  coming  fair  of  1933  will 
have  for  its  chief  objective  the  show- 
ing of  the  progress  of  science  in  its 
application  to  personal  benefits  and 
well  being. 

The  drive  for  new  members  was  al- 
ready showing  results  as  early  as  Oc- 
tober 31.  On  this  date  Prof.  Spears 
delivered  a  talk  on  the  buidling  of  a 
hangar  for  the  dirigible,  'Akron.'  The 
problem  presented,  according  to  Prof. 
Spears,  was  an  unusual  one,  due  to  the 
immense  size  the  hangar  had  to  be. 


The  Cover  Design 

A  staff  artist 's  drawing  of  the  fourth 
completed  World's  Fair  building.  A 
view  from  the  rostrum  of  the  Hall  of 
Science  designed  by  Paul  Crit,  eminent 
Philadelphia  architect.  The  building 
is  700  by  400  feet,  two  stories  and  a 
mezzanine  in  height.  At  one  corner 
rises  a  176-foot  tower  fitted  with  a 
carillon.  The  Hall  of  Seience,  which 
is  to  house  the  basic  and  medical 
science  exhibits,  stands  at  sixteenth 
street   and   Lief  Ericson  drive. 


OUR  VARSITY  CAPTAINS 

Track. 

Charles  J.  Jens,  Jr. 

Charles  J.  Jens,  Jr.,  a  senior  in  the 
department  of  fire  protection  engineer- 
ing, will  lead  our  track  teams,  both 
indoor  and  outdoor,  for  the  coming 
season.  Although  not  at  all  active  at 
track  prior  t<>  his  entrance  at  Armour, 
he  found  himself  loving  the  sport  that 
came  to  him  naturally.  This  tendency, 
combined  with  a  great  deal  of  time  and 


Charles  J.  Jens,  Jr. 

hard  work  on  the  track  squad  earned 
him  his  present  position. 

Jens  is  a  produet  of  Park  Ridge, 
Hlinois.  After  graduating  from  gram- 
mar school,  he  came  to  Chicago,  at- 
tending Lane  Technical  High  School. 
Jens  became  editor  of  the  Lane  Techni- 
cal Daily.  Athletically  inclined,  he 
began  playing  baseball,  in  which  sport 
he  earned  his  numerals.  His  executive 
ability  was  displayed  again  when  he 
was  chosen  manager  of  the  soccer  team. 

In  1928,  "Charlie"  received  a  schol- 
arship for  his  work  and  was  enrolled 
at  Armour.  He  soon  became  known  in 
the  literary  as  well  as  in  the  sport 
circles.  By  holding  the  offices  of  so- 
cial editor  of  the  Cycle  and  local  editor 
of  the  Engineer,  'his  literary  ability 
was  soon  apparent,  being  given  recog- 
nition in  Sphinx,  honorary  literarv 
fraternity. 

Jens  has  been  on  the  track  squad  for 
a  period  of  three  years.  His  work 
there  has  been  ranked  very  highly.  He 
distinguished  himself  greatly  as  a 
dash-man  and  also  in  the  weights.  His 
fine  work  throughout  his  career  has 
earned  him   a  membership  to  the  Hon- 


—  A.  I.  E.  E.  — 

Living  up  to  their  advance  promises 
of  talks  by  well-kuown  men  in  diversi- 
fied fields,  Mr.  Ludwigson,  a  representa- 
tive of  the  General  Electric  Co.,  was 
guest  speaker  October  23.  The  topic 
of  his  talk  was  the  use  in  industry  of 
vacuum  tubes  and  photo-electric  equip- 
ment. 

On  November  6,  Mr.  S.  R,  Sjoberg, 
assisted  by  E.  Abin,  gave  an  illustrated 
talk  on  telephoto  systems.  Both  men 
are  employed  by  The  Bell  Telephone 
System.  The  sending  of  pictures  by 
wire  is  used  quite  extensively  by  news- 
papers. 

At  a  meeting  held  November  20, 
Mr.  C.  Steelier  gave  an  address  on  Au- 
tomatic Train  Control  Systems.  Mr. 
Steelier,  who  is  a  signal  engineer  on  the 
Chicago  and  North  Western,  showed 
by  means  of  slides  that  the  high  speeds 
of  today  are  safer  than  the  slower 
speeds  of  yesterday. 

Continuing  their  policy  of  education- 
al topics  presented  in  an  interesting 
manner,  the  society  on  December  4, 
showed  two  reels  of  moving  pictures  of 
the  new  electrical  ship,  Virginia.  These 
films  were  donated  by  the  General 
Electric  Co.  Oil  is  the  source  of  pow- 
er for  motion,  light,  heat  and  refrig- 
eration. 


F.  P.  E. 


The  mission  in  life  of  a  Fire  Pro- 
tection Engineer  is  a  varied  one,  if  a 
listener  is  to  judge  by  the  interesting 
talks  delivered  by  the  assortment  of 
speakers  the  society  has  had  thus  far. 
At  the  meeting  conducted  November  6, 
Mr.  John  Neale,  chief  engineer  of  the 
Chicago  Board  of  Underwriters,  gave  a 
talk.  His  topic  was  "Fire  Protection 
in  Builders'  Risks."  He  showed  by 
examples,  that  fire  loss  may  be  pre- 
vented in  buildings  under  course  of 
construction.  The  new  Board  of  Trade 
Building  is  the  strongest  argument  for 
adequate  policing  of  new  buildings. 

General  Frank  S.  Dixon  was  the 
guest  speaker  for  the  society  on  No- 
vember 20.  He  is  in  the  engineering 
department  of  the  National  Board  of 
Fire  Underwriters.  The  topic  of  his 
discussion  was  "Organization  and 
Functions  of  the  National  Board."  In 
his  talk  he  showed  that  most  of  the 
nation's  business  is  transacted  on  that 
faith  and  confidence  which  bankers 
call  credit.  The  backbone  of  credit, 
however,  as  pointed  out  by  General 
Dixon,  is  insurance,  all  of  which  makes 
business  transactions  safe. 


or  "A"  Society.  Charles  is  affiliated 
with  the  Sigma  Kappa  Delta  social  fra- 
ternity of  which  he  is  vice-president. 
Under  the  guiding  hand  of  Capt.  Jens 
we  are  sure  that  the  indoor  track 
team  will  have  a  most  successful  season 
and  will  surmount  all  its  past  per- 
performances. 
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Swimmers  Ready  for  Action. 

Judging  by  all  indications,  the  swim- 
ming team  undoubtedly  has  great  op- 
portunities before  it  this  season.  A 
fine  turnout  of  prospective  members 
and  the  return  of  all  of  last  year's 
swimmers  give  every  reason  to  believe 
that  one  of  the  most  successful  sea- 
sons is  in  the  offing.  The  veterans  re- 
turning for  competition  are  Capt.  Wes- 
ton, Cavanagh,  Byanskas,  Carlstrom, 
Thompson,  Giovan,  Kolve,  Davisson, 
and  Pfeiler. 

The  season  ended  successfully  with 
the  team  winning  and  losing  three 
meets.  Weston  was  high 
point  man  of  the  year.  To 
brighten  the  prospects  fur- 
ther, the  three  members 
of  the  160  yard  relay  team, 
which  brought  down  the 
Tech  record  to  1  minute, 
21  seconds  flat,  have  re- 
turned. 

Jerome  B.  Dirkers,  who 
has  been  appointed  manager 
of  the  team,  is  forming  a 
schedule  for  the  coming  sea- 
son. A  tentative  report 
showed  that  about  seven 
meets  will  be  held.  At  pres- 
ent the  schedule  consists  of 
the  following  meets: 

Jan.  14 — Crane  at  Crane. 

Feb.  2 — Crane  at  Armour. 

Feb.    6— Morton      at      Ar- 
mour. 

Feb.    25 — Armour    at    Illi- 
nois Wesleyan. 

March      12  —  Armour     at 
Morton. 


Basketball  Team  Starts  Season 
Successfully. 

Armour  Tech,  this  year  is  represent- 
ed by  one  of  the  strongest  basketball 
squads  in  several  seasons.  This  is  due 
mainly  to  the  return  of  five  regular 
basketeers  who  will  compose  the  back- 
bone of  the  present  aggregation. 
Beemsterboer,  Robin,  Kossing,  Setter- 
berg,  and  Rummel  are  the  five  veter- 
ans who  have  experienced  action  on  a 
basketball  court. 

In  the  first  of  the  two  games  played 
this  season,   the   varsity   squad   emerged 


Great  Season  in  Store  for 
Boxing  Team. 


With  t 
of  last  y, 
season  is 
squad    of 


•  return  of  a  greater  part 
r 's  team,  a  most  promising 
sured  for  Coach  Weismann's 
augilists.        Captain      Sand- 


Basketball  Team  1931-32 


Read 

inB  left   to 

ripht ; 

back 

row: 

B. 

■emsterl 

i.M.h. 

P.    B 

Mi. Mir 

Owen 

,   (Mgr.). 

row: 

Cola 

ttz 

„   Stare 

Strom,  Hei'kmiller,  Campiiine,  Rush, 
Bacci,  Milevsky,  and  Hoffberg,  con- 
stitute the  veteran  nucleus  of  the  pres- 
ent boxing  team.  Under  the  personal 
supervision  of  Coach  Weismann  these 
men  are  certain  to  further  their  knowl- 
edge of  the  manly  art. 

The  school  tournament,  starting  No- 
vember 20,  disclosed  the  sparring  abili- 
ties of  quite  a  number  of  men.  Koko, 
Donelly,  Gaemer,  Core,  Mar- 
cus, and  MacDonald  showed 
rare  form  in  their  various 
matches.  The  addition  of 
this  new  material  to  the 
squad  greatly  increases  the 
possibilities  of  a  successful 
season.  The  interest  creat- 
ed by  this  tournament  has 
increased  the  number  of 
those  seeking  berths  on  the 
team  to  forty  candidates. 

Manager  Frank  Ustryski, 
captain  of  last  year's  team, 
has  already  arranged  a  ten- 
tative schedule  with  several 
colleges.  Matches  with  the 
South  Chicago  Y.  M.  C.  A., 
Valparaiso  and  Culver  have 
been  chosen.  The  boxing 
season  will  officially  open  on 
January  13,  when  Armour 
will  meet  the  124th  Artillery 
(Capt.),      Armory,  at  the  latter 's  gym. 


—  A.  C.  S.  — 

At  a  meeting  held  October  23,  at  the 
City  Club  of  Chicago,  an  interesting 
lecture  on  "The  Chemical  Constitution 
Df  Celestial  Matter"  was  given  by 
Professor  Harvey  Lemon.  Although 
this  was  the  principal  talk  of  the  eve- 
ning, talks  on  a  variety  of  subjects 
were  given  by  other  members  of  the 
society.  Vandermeer  Yookes,  of  the 
Standard  Oil  Co.,  discussed  the  ex- 
traction of  lubricating  oil  from  para- 
ffin wax,  and  Prof.  Hastings,  of  the 
University  of  Chicago,  gave  a  talk  on 
biological  chemistry. 

On  November  20,  Prof.  Worth  Rode- 
busch  gave  a  talk  on  ' '  Molecular 
Rays."  The  meeting  started,  as  usual, 
with  a  dinner,  after  which  came  Prof. 
Rodebusch  's  talk  and  also  a  discussion 
by  Mr.  Paul  Leech  on  the  ' '  Examina- 
tion of  Medicinals. " 


Alumni  Basketball  Team 
Bows  to  Varsity 

In  a  practice  game  held  December  1, 
the  Alumni  succumbed  to  the  superior 
team  play  and  talent  displayed  by  the 
varsity,  to  the  tune  of  43-25.  The 
team  which  started  against  the  Alumni 
is  one  of  the  finest  aggregations  Coach 
Kraft  has  turned  out  in  his  long  career 
at  Armour.  The  honor  of  making  the 
first  point  went  to  the  Alumni,  when 
Guthman  sank  a  free  throw  after  being 
fouled  by  Setterberg.  This  lead  was 
dissipated,  however,  in  short  time.  The 
score  at  the  half  stood  28-10  in  favor 
of  Armour.  Outscored  and  lacking  the 
team  play  which  characterized  the  play 
of  the  Varsity,  the  Alumni  made  up  for 
it    by    their    fight    and    splendid    spirit. 


Humiston,   Ly 

the  Alumni  the  varsity  carried  away 
the  honors  by  a  decisive  score  of  44 
to  25.  Then  followed  a  practice  tilt 
with  the  University  of  Chicago.  The 
mettle  of  the  team 's  ability  was  ex- 
hibited here  in  a  very  grand  style. 
Armour  with  its  steady  teamwork  and 
well  placed  shots  crept  out  in  the  lead 
and  remained  there  until  the  conclusion 
of  the  game  which  ended  27  to  19. 

Against  the  much  reputed  American 
College  of  Physical  Education,  the  var- 
sity unloaded  a  bag  of  tricks  which 
proved  to  be  very  disastrous  to  the 
former.  The  final  score  read  35  to  21. 
Being  able  to  handle  the  basketball  as 
a  team  enabled  Armour  to  triumph  over 
this  quintet. 

In  their  next  game  with  North  Cen- 
tral College,  Armour  received  their 
first  setback  of  the  year.  Then,  to 
show  that  the  winning  habit  had  not 
been  lost,  Armour  turned  the  trick  on 
Crane  College  two  days  later.  The  re- 
mainder of  the  schedule  to  be  played 
is  as  follows: 


A.  I.  Ch.  E.  — 


On  November  6,  a  lecture  on  the 
"Crushing  and  Sampling  of  Ores,"  by 
a  representative  of  Raymond  Brothers 
Pulverizing  Company  was  given. 

A  banquet  was  given  to  the  Chicago 
Chapter  of  the  A.  I.  Ch.  E.  by  the  Ar- 
mour Chapter,  November  13,  at  Armour 
cafeteria.  Following  the  banquet  the 
visitors  were  shown  through  the  Insti- 
tute— particularly  the  chemical  labora- 
tories. Talks  on  ' '  What  a  Chemical 
Engineer  is  Expected  to  Know ' '  were 
given  by  various  members  of  the  vis- 
iting chapter. 

"Purpose  of  the  World's  Fair,"  was 
the  subject  of  a  talk  by  Mr.  R.  B.  Har- 
per, vice-president  of  The  Peoples  Gas, 
Light  &  Coke  Company,  on  December 
11. 


Jan. 

12— Y.  M.  C.  A.  College 

Jan. 
Jan. 

16 — Armour  at  Augustant 
21 — Wheaton  at  Armour. 

Feb. 
mal. 

Feb. 
lege. 
Feb. 

6 — Armour   at   Michigar 

13— Armour  at  Y.  M.  C.  i 
17 — Armour  at  Crane. 

Enrollment 


Below  will  be  found  a  summary  of 
the  registratiou  as  obtained  from  the 
Dean's  office.  The  statistics  will  be 
found  tabulated  both  by  the  number 
registered  in  each  class  and  also,  the 
number  in  each  department.  The  to- 
tal enrollment  is  now  830  as  com- 
pared with  828  enrolled  for  the  fall 
term  in   1930. 

4  3  2  1  Sp.  Tot. 
34  33  56  52  3  178 
29     35     49     58       2       173 


Feb.  19 — Augustana  at  Armour. 
Feb.    25 — Michigan    Normal    at    Ar- 
mour. 


M.    E. 

E.  E. 
C.  E. 
Ch.  E. 

F.  P.    E 
Arch. 
Total 


18 
22 
17 
151  1 


THE  ARMOUR  ENGINEER 


January,  1932 


Tan  Beta  Pi 

Eight  men  were  pledged 
to  Tau  Beta  Pi,  honorary 
engineering  fraternity,  at 
a  smoker  held  in  Novem- 
ber.    They   are: 

G.  L.  Bonvallet,  E.E.,  '32. 

W.  G.  Buehne,  M.E.,    '33. 

A.  .7.  Junirels.  M.E.,   '32. 

T.  A.  McGill,   E.E.,    '32. 

M.   .1.    Srlunke,    E.E.,    '32. 

G.  W.  Schodde,  F.P.E.,  '32. 

J.  T.  Sorensen,  F.I'  E.,  '33. 

R.   F.   Waindle,   M.E.,    '32. 

The   gathering  was  well   at 


Junior  Dance  to  be  Held 
in  February 


Sphinx 

The   honorary   literary 
fraternity,      Sphinx,      i  s 
watching  closely  the  ef- 
forts of  outstanding  men 
on    t  h  e    Armour    publi- 
cations.    To    those    who 
indicate    a    high    degree 
of  ability  and   persever- 
I        ance    in    their    work,   the 
*y^SjP>-        group     will     extend     the 
^^m^^         lirivilege    of    pledgeship 
*p  early    this    spring, 

ei  A    smokeT      is      being 

planned  for  the  near 
future.  Some  m  a  n  prominent  in  the 
journalistic  field  will  be  invited  as 
speaker   of  the   evening. 


Chi  Epsilon 

Six  men  have  been 
pledged  to  Chi  Epsilon, 
honorary  civil  engineering 
fraternity. 

Two  members  of  the  fac- 
ulty,   Professor   E.   C.  Graf- 

Ensz  have  been  ac 
honorary  membershi 
student   pledges  are: 

C.  H.  Fox,    '32. 

W.  H    Hornberger, 

L.    A.    Mueller,    ':• 

E.  J.  Wiltrakis,   '3 


Pi  Nil  EDsilon 


At  a  meeting  held  late 
in  November,  Pi  Nu  Ep- 
silon pledged  six  men. 
The  men  selected  for 
membership  in  the  honor- 
ary     musical      fraternity 

W.  ('.  Breh,  E.E..   '32 
J.  A.  Clear,  M.E.,   '32. 
W.  W.  Lange,  EE.,  '33. 
J.  S.  McCall,  M.E.,   '32. 
H.  P.  Riehter,  E.E.,    '32 
II.    W.    Kichter,    C.E.,    '32. 
A  theater  party  was  held  in  January 
and  was  well   attended  by  pledges  and 
members. 


Alpha  Chi  Sigma 

Alpha  Chi  Sigma,  honorary  chemical 
professional  fraternity,  has  elected  for 
its  officers,  the   following   men: 

President 0.  G.   Linnell 

Vice-President S.    Johannisson 

Recording  Secretary A.    M.    Beam 

Corresponding  Secretary 

J.  O.   Cavanagh 

Alumni   Secretarv A.   F.   Bigelow 

Treas  irer .' P.     Bestler 

Master  of  Ceremonies 

0.    J.    Stockniann 


ol 


the  Junior  Informal,  is  to  be  held 
February  19th  in  the  beautiful  Orien- 
tal room  of  the  Hotel  Knickerbocker. 
A  great  evening  is  promised  by  the 
committee  in  charge  of  arrangements 
which  is  headed  by  the  Junior  Class 
Social  Chairman,  H.  W.  Bodinson.  To 
those  attending  the  school  dances  in  the 
past  this  promise  is,  of  course,  unneces- 
sary as  they  know  what  is  in  store  for 
them. 

In  spite  of  a  so  called  ''repression" 
one  of  the  largest  crowds  ever  to  attend 
an  Armour  dance,  was  in  evidence  at 
the  Senior  informal  and  there  is  every 
reason  to  believe  that  the  Junior  dance 
will  bring  forth  an  even  greater  atten- 
dance. 

The  bids  will  sell  at  the  usual  priee 
of  $2.50,  and  will  be  available  in  a  short 
time  from  any  member  of  the  Junior 
social   committee  which   is  made  up  of: 

II.   \V.  Bodinson,  Chairman 

Arthur  \V.  Oberbeek 

Thomas    I>.    Luckett 

William    W.    Lange 

J.ok  I;    Pechman 


Interhonorary  Banquet 

The  fifth  annual  Interhonorary  Ban- 
quet was  held  on  the  evening  of  De- 
cember 16,  1H31  in  the  Silver  Room  of 
the  Hotel  Knickerbocker.  Many  fac- 
ulty members  and  about  seventy  of  the 
active  and  pledge  members  of  the 
scholastic,  literary,  and  musical  honor 
organizations  were  present. 

The  location  was  very  apt  toward 
promoting  a  fine  spirit  of  friendship 
and  cordial  conversation  among  the 
men  present.  Professor  Ileald  served 
as  toastmaster  and  briefly  introduced 
Dr.  Scherger,  who  spoke  in  a  very  in- 
teresting manner  on  the  tendency  of 
the  engineer  to  become  self-centered 
and  to  narrow  his  interests  and  activi- 
ties. Dr.  Scherger  then  introduced  the 
main  speaker  of  the  evening,  Post- 
master  Arthur   C.   Lueder. 

Postmaster  Lueder 's  discourse  was 
very  illuminating,  and  gave  the  as- 
semblage a  very  clear  view  of  the  im- 
mensity of  the  work  of  the  United 
States  Postal  Service,  and  its  educa- 
tional work. 


Prof.  Bibb  Returns 

The  Department  of  Mathematics  has 
been  unfornate  this  year  due  to  the  ill- 
ness of  Professor  Samuel  Fletcher  Bibb. 
Many  students  had  probably  missed  his 
cheery  face  about  the  campus.  Pro- 
fessor Bibb  was  at  Armour  September 
21  to  do  his  part  in  the  enrolling,  but 
immediately  after  that,  was  confined  to 
bed,  where  lie  remained  for  some 
length  of  time.  However,  Professor 
Bibb  is  again  back  in  school  and  at  the 

Professor  Hull  took  charge  of  Profes- 


.cai 


of 


obtained  at  the  University  of  British 
Columbia.  At  present  Professor  Hull  is 
working    at    the    University   of    Chicago 

on   In-  doctor  's  degree. 


fres 


Salamander 

An  initiation  smoker 
was  held  on  December 
9,  at  the  Beta  Psi  house. 
Carl  Clanton,  '33,  was 
initiated  in  the  honor- 
ary fire  protection  engi- 
neering society.  Profes- 
sors Finnegan,  Robin- 
son, and  Holmes,  hon- 
orary members  of  the 
fraternity,  were  present 
at  the  meeting.  Follow- 
ing the  more  serious 
t  of  the  evening,  re- 
njoyed  by  all. 


Phi  Lambda  Upsilon 

Phi  Lambda  Upsilon, 
honorary  chemical  engi- 
neering fraternity,  has 
pledged  four  men.  The\ 
are: 

L.  W.  Krizan,    '33. 

H.    Fishman,     '33. 

F.  W.   Paine,    '33. 

G.  J.  Stockmann,    '33. 
The  pledging  smoker  wa: 

held  in  the  tau  Beta  P 
rooms  and  was  an  oeeasioi 
for  a  congenial  get-togeth- 
er of  faculty  and  student  members. 


Pi  Tau  Sigma 

Pi   Tau   Sigma,    honorary 
mechanical      engineering 
fraternity,     announces     the 
follow  in"  pledges: 
R.  F.  Beattie,   '32. 
W.  G.  Buehne,   '33. 
J.  M.  Clucas,   '32. 
L.  R.  Newton,   '32. 
V.  R.  Sandberg,   '32. 
L.  W.  Winbolt,   '32. 
At  the  animal  convention  held  at  the 
University     o  f     Missouri,     Profe  s  s  o  r 
Roesch     was     elected      supreme     vice- 
president  of  the  organization. 


Ela   Kappa  Nu 

The  honorary  elec- 
trical engine  e  r  i  n  g 
fraternity,  Eta  Kap- 
pa Nu,  recently  ini- 
tiated t  w  o  juniors 
and  five  seniors.  They 
are: 

H.  F.  Abendroth,   '32 

W.   C.   Breh,    '32. 

J.  W.  Juvinall,    '33. 

P.   H.  Korrell,    '32. 

J.   A.   Meuret,    '32. 

H.  W.  Richter,    '32. 

R.   F.    Ryehlik,    '33. 

The  next  national  convention  in  1933, 
will  be  held  in  Chicago.  This  was  de- 
cided at  the  last  meeting  held  this 
fall,   at   Cornell   University. 


Musical  Club 

Officers  of  the  Musical  Clubs,  were 
elected  at  the  close  of  the  spring 
semester.  The  men  elected  at  that  time 
are  as  follows: 

President J.  E.   Walker 

Vice-President    J.  S.   McCall 

Business  Mgr E.  W.  Carlton 

See.   Treasurer    T.    A.    McCill 

A  large  number  of  charms  were 
awarded  to  men  active  in  any  one  of 
the  musical  organizations  for  one  year. 
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Louis  Cellestin  Monin 

By  Howard  Monroe  Raymond 
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d  at  the  Institute  that  our 
revered  friend  and  colleague  of  many 
years  had  passed  away.  The  news  of 
his  death,  cabled  by  Mrs.  Monin,  came 
as  a  shock  to  all  of  his  old  friends, 
though  not  entirely  unexpected. 
Throughout  the  last  summer  he  had 
seemed  better  than  for  several  months 
and  even  well  enough  to  spend  two 
weeks,  accompanied  by  Mrs.  Monin,  at 
Brunnen  on  Lake  Lucerne.  The  photo- 
graph heading  this  article  was  his  last, 
taken  at  Weggis,  near  Brunnen,  on  July 
6,  1931.  He  spoke  of  this  spot  as  the 
most  beautiful  in  all  Switzerland.  Af- 
ter this  short  vacation  he  and  Mrs. 
Monin  returned  to  their  home  in  Zur- 
ich, where  he  seemed  to  have  benefited 
from  the  change  but  suffered  a  relapse 
in  late  October,  from  which  he  did  not 
Tec  over. 

Much  has  been  written  about  Pro- 
fessor Monin,  and  the  graduates  and 
former  students  who  were  in  his  class- 
es know  much  of  his  history.  They 
know  of  his  student  days  at  Leipzig, 
Zurich,  and  Heidelberg.  Through  him 
they  felt  an  acquaintance  with  the  tra- 
ditions and  ideals  of  these  great  uni- 
versities, and  even  of  the  professors 
whose  teachings  were  reflected  in  our 
own  Professor. 

Professor  Monin  came  to  the  United 
States  in  1888  and  to  Chicago  in  1890. 
He  taught  in  the  Harvard  and  Uni- 
versity Schools  of  Chicago,  and  at  the 
same  time  tutored  sons  and  daughters 
of  prominent  families.  At  the  open- 
ing of  the  Institute  in  1893  he  became 
a  member  of  its  faculty,  and  taught 
languages,  economics,  and  philosophy. 
During  summer  quarters,  for  several 
years,  he  was  Docent  in  Philosophy  at 
the  University  of  Chicago.  In  later 
years  he  discontinued  the  teaching  of 
languages  and  confined  his  elassroom 
efforts  to  economics,  logic,  and  psy- 
chology. He  was  a  profound  student 
of  the  theory  of  education  and  the  art 
of  teaching,  and  in  the  summer  quarter 
of  1900  was  Assistant  Professor  of 
Education  at  the  University  of  Chicago. 

Professor  Monin  was  born  in  St. 
Gall,  Switzerland,  November  9,  1857; 
the  son  of  Louis  Celestin  and  Marie 
Magdalena  Euphrosina  (Hool)  Monin; 
graduated  from  Gymnasium,  St.  Gall,  in 
1878;  student,  University  of  Leipzig 
1878-1879,  University  of  Zurich,  1879- 
1881;  Principal  high  school,  Canton 
Glarus,  Switzerland,  1881-1883;  student 
and  tutor,  Milan,  Italy,  1883-1885;  stu- 
dent, University  of  Zurich,  1885-1886, 
University  of  Heidelberg,  1886-1S88; 
received  Ph.  D.  degree  from  Lake  For- 
est University  of  1892;  married  Ca- 
thinka  Elizabeth  Weiss,  of  Heidelberg, 
Germany,  in  1887  (who  died  in  1921); 
married  for  second  wife,  Elise  Rose 
Urfer  of  Thun,  Switzerland,  1922,  who 
survives  him. 


He  was 
Academy, 
Professor 
Instructor 
Economics 


An  Appreciation 

Mr.  Oswald  Exhibits  His 
Ability  in  the  Field 

Among  the  contributors  in  the  No- 
vember    issue     of     "Bell     Labroatory 

Records,"  a  publication  of  the  I 'nil 
Telephone  Laboratories,  Inc.,  appears 
the  name  of  A.  A.  Oswald.  Mr.  Arthur 
A.  Oswald  received  his  B.  S.  degree  in 
slectrical  engineering  at  Armour  in 
1916,  and  his  E.  E.  degree  in  1927. 
After  graduation  lie  was  employed  in 
the  Bell  Telephone  Laboratories  and 
lias  been  in  their  employ  since  1916. 
During  this  time  he  lias  been  continu- 
msly  engaged  in  successive  radio  proj- 
ects. He  took  part  in  the  development 
if  long -wave  transatlantic  telephony, 
and  was  at  Muntauk  for  the  early 
transmission  experiments.  During  the 
World  War  he  had  charge  of  the  field- 
testing  of  airplane-telephones  for  the 
Signal  Corps,  and  to  him  is  given  the 
credit  of  devising  a  method  of  radio- 
control  for  airplanes  in  flight.  From 
1919  to  1922  he  played  an  active  part  in 
the  development  of  ship-to-shore  com- 
munication. Since  then  he  has  been 
concerned  with  the  long-wave  and 
short-wave  transoceanic   systems. 

Proof  of  Mr.  Oswald's  scholastic 
ability  may  be  evidenced  by  the  fact 
that  lie  belonged  to  Eta  Kappa  Nu,  Tau 
Beta  I'i,  and  Beta  Psi.  He  secured  his 
high  school  education  at  the  Great  Falls 
High   School   in   1911. 


Latest  Photo  Taken  of 
Mr.  and  Mrs.  Louis  Celestin  Monin 

Professor  Monin  was  of  noble  ances- 
try. Through  his  veins  flowed  the 
blood  of  the  aristocracy  of  Europe.  His 
great,  great  grandmother,  Empress 
Josephine,  was  connected  with  many  of 
the  royal  families  of  Europe.  The  name 
of  her  daughter,  Hortense  Beauhar- 
nais,  his  great  grandmother,  will  al- 
ways be  intimately  connected  with 
the  Napoleons,  through  the  rise  of  her 
son  as  president  and  later  Emperor  of 
France — Napoleon  the  Third.  Her 
last  home,  the  castle  of  Arenenberg, 
now  a  villa  on  the  shore  of  Lake  Con- 
stance, was  a  very  dear  spot  to  Pro- 
fessor Monin,  and  he  never  failed  to 
visit  it  on  his  trips  to  Switzerland. 
Empress  Eugenie,  wife  of  Napoleon 
III,  who  died  in  1922,  was  his  great 
aunt. 

Never  did  there  live  a  man  who 
carried  his  inherited  characteristics 
more  nobly,  nor  who  lived  a  more  com- 
plete and  useful  life.  The  struggles  of 
his  early  youth,  coupled  with  the  train- 
ing of  a  superior  mother,  prepared  him 
(Continued  on  next  page) 
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Thanks 

Due  to  the  wonderful  cooperation 
this  year  between,  Mr.  Hirsh,  Secre- 
tary-Treasurer of  the  Alumni  Associa- 
tion, and  Miss  Jones,  Secretary  of  the 
President 's  office,  returns  of  mail, 
due  to  incorrectly  addressed  letters, 
were  the  smallest  in  a  great  number  of 
years.  Out  of  3100  letters  that  were 
mailed,  there  were  less  than  2%  re- 
turns, while  in  previous  years,  10%  re- 
turns were  considered  to  be  good.  There 
must  be  some  reason  for  such  surpris- 
ingly good  results,  and,  obviously,  the 
reason  is  Miss  Jones.  Mr.  Hirsh"  takes 
this  opportunity  to  sincerely  thank 
Miss  Jones  for  her  wonderful  coopera- 
tion. 


A  most  comprehensive  treatise  on 
"Oil  Requirements  For  Modern  Roll- 
ing-Mill  Circulating  Systems, ' '  was  re- 
cently written  for  publication  by  C.  M. 
Larson,  M.  E.,  '13.  Mr.  Larson,  upon 
receiving  his  B.  S.  in  M.  E.  at  Armour, 
in  1913,  became  Lubrication  Engineer 
with  the  Texas  Co.,  soon  afterward 
only  to  be  advanced  to  Chief  Engineer 
of  the  Chicago  district,  in  charge  of 
lubrication  service  engineers,  compara- 
tive tests,  lubrication  equipment  in- 
stallation and  the  development  of  new 
products.  He  served  as  Wing  Lubrica- 
tion Engineer,  1st  Lieut.,  Air  Service, 
U.  S.  Army,  during  the  war.  He  now 
holds  the  position  of  Supervising  Engi- 
neer, of  the  Sinclair  Refining  Co. 
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Louis  Celestin  Monin 

-An  Appreciation 

(Continued) 

for  the  vicissitudes  of  life  beyond  the 
experiences  of  the  average  young  man. 
Be  was  a  gifted  teacher  and  a  great 
lover  of  youth.  His  university  train- 
ing, under  the  most  famous  teachers  of 
Europe,  added  to  the  background  of  a 
career  for  which  he  was  especially 
fitted. 

Thirty-four  years  of  his  life  was 
spent  in  the  institution  he  loved  so 
well,  anil  his  affection  was  worked 
into  and  through  the  whole  fabric  of 
its  varied  interests.  But  it  was  with 
the  students  that  he  delighted  to  min- 
gle, and  everyone  thought  of  him  as  a 
sincere  and  sympathetic  friend.  He 
was  ready  always  to  assist  the  boys 
who  needed  help,  and  his  power  to  help 
extended  in  many  directions.  This  de- 
sire to  be  of  service  was  one  of  Pro- 
fessor Monin 's  strongest  characteris- 
tics, whether  it  was  advice  or  whether 
it  was  direct  assistance  that  was  want- 
ed. His  arm  was  long,  his  sympathy 
unlimited,  and  his  ways  were  helpful 
as  well  as  tactful.  Among  his  more 
intimate  friends  there  is  an  overwhelm- 
ing sense  of  loss  beyond  and  above  the 
activities  that  radiated  from  his  desk 
as  Dean  or  from  his  platform  in  the 
classroom.  His  fund  of  good  cheer, 
his  appreciation,  or  his  sympathy,  was 
spontaneous;  it  came  from  the  sunshine 
and    the    sincerity   of   his   soul. 

We  mourn  with  profound  grief,  the 
irreparable  loss  of  our  former  Dean 
a  n  d  Professor,  beloved,  admired, 
revered,  as  teacher,  scholar,  and  friend. 
We  are  thankful  for  this  leader  and 
commander  of  youth;  his  rare  gifts,  his 
gentle,  strong,  lovable  nature;  his  high 
spirit,  his  rich  and  tender  humanity, 
and  his  wide,  prevailing  power  of  life. 
With  chivalry  and  courtesy  he  bore 
himself  alike  to  all  men,  and  none  met 
him  who  did  not  feel  that  in  Professor 
Monin  stood  a  friend.  He  was  the  per- 
fect companion. 

We  are  grateful  for  the  honor  of  his 
friendship  and  so  many  years  of  close 
association.  Unselfish,  loyal,  and  al- 
fectionate,  intimate  relationship  with 
Louis  Celestin  Monin  was  a  rich  ex- 
perience, long  to  be  cherished  in  mem- 
ory. 

"None  knew  him  but  to  love  him; 
none   named   him   but   to   praise." 


O.  A.  Anderson    Heads    De- 
partment at  Armour  &  Co. 

O.  A.  Anderson,  '15  who  has  been  em- 
ployed with  Armour  and  Company, 
since  has  graduation,  was  recently 
placed  in  charge  of  the  new  mechanical 
Engineering  department.  Mr.  Ander- 
son has  been  at  the  head  of  this  de- 
partment since  1929  but  only  recently 
its  scope  was  widened  to  include  also 
the  Architectural  and  Construction  de- 
partment of  the  company. 

Mr.  Anderson  entered  the  service  of 
Armour  and  Co.  as  a  junior  engineer  in 
June  191"),  immediately  following  his 
graduation  from  the  Institute.  His  first 
permament  job  with  the  company  was 
maintaining  efficiency  in  power  plant 
operation.  In  1919  his  duties  were 
broadened  to  include  mechanical  su- 
pervision of  the  smaller  plants  which 
were  a  part  of  the  organization.  He 
was  given  charge  of  the  installation  and 
operation  of  mechanical  equipment  at 
all  Armour  branch  houses  throughout 
the  country  in  1924  and  in  1929  he  was 
appointed  head  of  the  Engineering  de- 
partment. 

Last  August  the  Architectural  and 
Construction  departments  were  con- 
solidated with  the  Mechanical  Engi- 
neering department  with  Mr.  Anderson 
as  head  of  the  group. 


Milton  John  Abrahamson,  C.  E.,  '28 
has  recently  announced  his  engagement 
to  Ethel  Nachman.  Miss  Nachman  is 
the  daughter  of  Professor  Nachman, 
who  teaches  Thermo-dynamics  at 
Armour. 

Mr.  Abrahamson  is  now  employed  in 
the  surveying  of  streets  and  roads  by 
the  Illinois  Highway  Commission.  While 
at  Armour  Mr.  Abrahamson  was  active 
on  the  swimming  team,  having  won  his 
letter  twice  in  that   activity. 


With  the  opening  of  Armour  Institute 
in  1S93,  P.  M.  Clemen,  then  a  young 
man,  began  his  college  career  by  en- 
rolling in  the  department  of  mechanical 
engineering.  After  two  years,  Mr. 
Clemen  dropped  from  school  and  until 
recently  no  word  had  been  heard  from 
him.  Now,  news  has  been  received 
that  he  is  engaged  in  mechanical  engi- 
neering work,  the  greater  share  of  his 
time  being  spent  in  Winnipeg,  Canada. 


Treasurer's  Report  of  the 
Armour  Alumni  Association 

Income 

Dues     

Interest    on    Trustees   Fund 

160.00 

Total 

Disbursements 

Life  Membership   turned   over  to   loan   fund 

Exchange     

Stationery,   postage    ami    printing    

1930  Banquet  Expenses    

Armour  Engineer    

$     40.00 

521.40 

71. (in 

Addressing    

Miscellaneous     

$1135.73 

* 

Dr.  Raymond  Receives  Many- 
Alumni  Letters. 

A  cheery  Christmas  letter  was  sent 
by  Dr.  Raymond  to  the  numerous  alum- 
ni of  the  Institute.  In  the  past  few 
weeks  Dr.  Raymond  has  received  a 
great  number  of  encouraging  and  most 
inspired  letters  from  many  of  the  alum- 
ni acknowledging  his  Christmas  greet- 
ing. 

As  a  representative  letter  of  these, 
below,  will  be  found  the  letter  written 
by  John  L.  Nagle,  x  '15,  who  is  at  pres- 
ent, employed  as  designing  engineer 
with  the  Arlington  Memorial  Bridge 
Commission.  His  letter  follows: 
Dear  Dr.  Raymond : 

.Many  thanks  for  the  cheery  picture 
and  cheerful  thought  in  the  letter 
from  your  office  which  I  recently  re- 
vived. Word  from  Armour  never  fails 
to  set  up  warm  currents  in  my  thoughts, 
and  I  am  confident  that  all  other  reci- 
pients of  your  letter  were  likewise 
affected. 

Although  it  now  approaches  20  years 
since  I  was  at  school,  it  is  only  quite 
recently  that  I  have  realized  the  truer 
nature  of  the  things  that  I  learned 
there.  These  were  not  the — ics,  al- 
though the  latter  were  valuable  enough. 
The  human  touch  is  w-hat  I  got  that 
counts  the  most.  My  life  prior  to  my 
brief  term  at  school,  had  not  afforded 
me  contacts  with  men  of  sincere  and 
exalted  purposes  such  as  I  met  for  the 
first  time  at  Armour.  So  subtly  did 
these  men  work  on  me — but  so  surely — 
that  it.  was  not  for  more  than  15  years 
after  I  left  school  that  I  was  conscious 
of  their  full  influence  on  me.  I  men- 
tion here  the  names  of  only  three  of 
these  men,  now  no  longer  with  us,  but 
the  memory  of  whom  shines  brightly, — 
Monin,   Phillips,   Palmer. 

"Verily"  (as  I  have  read  some- 
where), "a  kind  word,  a  good  deed,  is 
like  an  acorn  planted  in  the  ground. 
It  lies  long  unnoticed,  ungerminated, 
among  the  pebbles  and  soil,  but  finally 
springs  up  into  an  oak  that  towers 
above  that  which  once  hid  it  and  at- 
tempted to  smother  it."  Such  words 
and  deeds  taken  for  granted  in  the 
hustle  of  the  present,  finally  forge  the 
chains  of  memory  and  gra'titude  that 
bind  one  to  the  giver  more  securely 
than  could  iron  and  steel. 

With  my  best  wishes  that  Armour 
may  enjoy  another  and  many  more  suc- 
cessful years,  and  with  my  kindest  per- 
sonal respects  to  all  the' gentlemen  of 
the  faculty  whom  I  know,  I  remain, 
Very  sincerely, 
John  L.  Nagle,  x   '15. 


V.  V.  Poupitch,  M.  E.,  '29  has  suc- 
cessfullv  completed  the  U.  S.  Govern- 
ment examinations  for  a  commission  in 
Aeronautics.  He  will  participate  in  the 
commencement  exercises  to  be  held  at 
March  Field,  Riverside,  California,  on 
June    lsth. 


The  coveted  position  of  supreme 
vice-president  of  Pi  Tau  Sigma,  na- 
tional honorary  mechanical  engineer- 
ing fraternity,  has  fallen  to  Daniel 
Roesch,  professor  of  automotive  engi- 
neering. He  is  the  first  Armour  man  to 
be  so  honored. 
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Class  of  '07  Lay  Plans 
For  Reunion 
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New  Officers  Elected  at         Many  Recent  Improvements 
Banquet  in  December  Made  at  the  Institute 


l  u  m  in    re- 


the  middle  of  May,  are  being  worked 
out  by  the  committee  in  charge.  To 
those  alumni  who  yet.  do  not  know  ex- 
actly what  this  reunion  is  and  what  it 
means  to  Armour  alumni,  we  will  ex- 
plain briefly.  Last  year  the  class  of  '06 
sponsored  a  reunion  or  class  get-to- 
gether which  turned  out  to  be  an  ex- 
traordinary success.  The  sentiment 
brought  out  at  that  time  showed  every- 
one to  be  in  favor  of 
instituting  t  h  e  re- 
union as  an  annual  af- 
fair.  Consequently 
this  year  the  second 
annual  reunion  will  be 
held  under  the  auspices 
of  the  class  of  '07.  It 
is  intended  that  each 
year  the  class  whose 
twenty-fifth  anniver- 
sary is  marked  by  that 
year,  will  sponsor  the 
reunion.  However,  this 
statement  is  not  meant 
to  be  interpreted  that 
the  reunion  is  of  and 
for  the  elates  of  '07 
only.  It.  is  given  by 
the  class  of  '07  for  all 
alumni  of  Armour  In- 
stitute. Every  alumnus 
is  not  only  cordially 
invited  to  attend  but 
is  expected  to  be  there 
if  such  a  task  is  humanly  possible. 

The  exact  date  of  the  reunion  has 
not,  as  yet,  been  definitely  set.  How- 
ever, an  effort  is  being  made  this  year 
to  hold  the  gathering  on  the  day  of 
Open  House  at  the  Institute.  Many 
have  expressed  their  desire  to  meet 
some  of  their  old  professors  and  asso- 
ciates, and  to  visit  once  more  the  halls 
of  learning  where  they  toiled  for  at 
least  four,  and  possibly  five  or  six  years. 
Open  House  will  be  either  the  first  or 
second  Monday  in  May,  but  when  the 
date  is  definitely  decided  upon  the 
Alumni  will  be  notified  through  the 
medium  of  these  columns. 

A  plea  has  been  made  for  all  men  of 
the  class  of  '07  who  are  interested,  to 
get  in  touch  with  Clarence  Smith  '07, 
who  is  chairman  of  the  committee  in 
charge  of  arrangements.  Mr.  Smith  may 
be  reached  at  3200  Summit  Avenue, 
Milwaukee,  Wisconsin. 

The  complete  plans  for  the  reunion 
will  be  published  in  the  March  issue  of 
the  Armour  Engineer. 


in  the  Rose  room  of  the  Morrison  Ho- 
tel on  Thursday,  December  17.  Al- 
though the  meeting  was  not  as  well  at- 
tended as  it  has  been  in  some  previous 
years,  the  turnout  was  encouraging  to 
those  in  charge  of  the  arrangements, 
who  so  faithfully  worked  to  put  over 
this  annual  get-together.  Many  new 
faces  were  among  those  present  as  well 
as  a  good  many  of  the  old  reliables. 


Ligh 


Jennings  Adds  More 
Tennis  Titles 

George  Jennings,  X-'30,  spent  an- 
other very  busy  summer  gathering  up 
his  quota  of  tennis  titles.  Jennings  has 
gradually  risen  in  tennis  circles  until 
at  the  present  time  his  ability  is  recog- 
nized throughout  the  country.  A  few 
of  the  titles  he  annexed  to  his  already 
brilliant  array  are:  Western  indoor 
tennis  title,  Mississippi  Valley  title, 
and  this  year  marks  the  winning  of  his 
fourth  consecutive  Public  Parks  singles 
championship.  Probably  his  most  out- 
standing match  of  the  year  was  the  de- 
cisive trouncing  given  Japan 's  Davis 
Cup  star  by  scores  of  6-3,  6-2,  1-6,  6-2. 


A  scene  at  the  Alumni  Banquet  which  was  held  on  December  17,  at  the 
Morrison  Hotel 

During   the   course   of   the   dinner   the       purpose,  one   is 
old   as    well    as   the   young,   alike,   were       study  of  Mech 
given    an    opportunity    to    expand    their 
vocal    chords    in    a    bit    of    informal — 
yes,   quite   informal — singing. 

It  need  not  be  mentioned  that  the 
toastmaster  duties  of  the  evening  were 
well  taken  care  of  when  it  is  known 
that  they  were  handled  by  John 
Scliommer,  who  again  featured  the  eve- 
ning with  his  repertoire  of  stories. 

The  principle  business  of  the  eve- 
ning, of  course,  was  the  election  of 
officers  for  the  ensuing  year.  The 
president  of  the  association,  John 
Scliommer,  was  reelected  as  was  the 
secretary-treasurer,  Louis  Hirsh.  The 
complete  list  of  officers  is  as  follows: 

President — John    Scliommer. 

Vice-President — Henry   W.   Clausen. 

Secretary-Treasurer — Louis  Hirsh. 

Board  of  Managers — Clinton  E.  Stry- 
ker,  Henry  W.  Eegensburger,  Charles 
W.  Bureky. 

Advisory  Council — Morris  Wi  s  n  e  r 
Lee,   Charles  W.  Hills,  Jr. 

The  business  of  the  evening  was 
brought  to  a  close  with  the  reading  of 
the  treasurer's  report  for  the  past  year. 
This  report  will  be  found  elsewhere  on 
the   preceding  page. 

As  was  promised,  no  long  and  bore- 
some  speeches  were  in  order,  t  h  e 
speaker  of  the  evening  on  the  contrary 
was  in  every  degree  entertaining  and 
brief.  It  must  be  admitted  by  all  who 
listened  to  his  speech,  that  his  views 
on  "the  depression,''  his  subject,  were 
enlightening  as  well  as  novel. 

All  who  attended  can  well  look  back 
on  such  an  enjoyable  evening  as  well 
as  look  forward  to  all  such  gatherings 
with  their  old  classmates  in  the  future. 


Important  changes  in  classrooms  and 
laboratories  that  have  taken  place  in 
the  past  year  have  made  the  old  fami- 
liar halls  of  learning  appear  quite  un- 
familiar to  many  visiting  alumni.  For 
the  benefit  of  those  who  have  been  un- 
alile  to  visit  the  Institute  recently  we 
will  attempt  to  describe  a  few  of  the 
major  changes  that  have  been  made, 
tending  to  enhance  both  the  beauty  and 
the  serviceability  of  t.the  classrooms 
and  laboratories. 

Physics,    metallurgy, 

tories,  Armour's  radio 
station,  and  the  elec- 
tricity laboratory  all 
enter  into  the  remodel- 
ing projects. 

The  Physics  labora- 
tories have  enjoyed  a 
goodly  number  of  im- 
provements. The  lab- 
oratories on  the  first 
floor  of  Chapin  Hall, 
which  have  hitherto 
been  separate  and  un- 
cniiiiecteil,  have  been 
brought     together     by 

tearing    down    sections 
of    walls    and    placing 
doors    in    their    stead. 
One  may  now  walk  di- 
rectly     through      three 
separate      laboratories. 
Each    of   these    labora- 
tories    has     a     definite 
sed  exclusively  for  the 
ics,  another  is  devoted 
md,     and   the  third  to 
srooms   are   also  found 
on    the   first   floor.      On   the   second   floor 
there  appears  a  practically  new  labora- 
tory.    New  and  exceedingly  precise  and 
valuable     instruments     are     found      in 
abundance.     This  laboratory  is  devoted 
to   Electron   Physics.     Among  the   new 
instruments    may    be    found    two    com- 
plete   vacuum    lines,   X-ray   tubes,   two 
quadrant   electrometers,   a   Millikan   oil 
drop  for  determining  the  charge  on  the 
electron,  two  gold  leaf  electroscopes  for 
radio    measurement,    a    quartz    mercury 
arc      to      determine      the      ultra-violet 
charge,  and  photo-electric  cells.  Besides 
these  instruments,  there  abounds  vari- 
ous   and    numerous    complicated    glass 
setups    which    Professor    Thompson    of 
the  Physics  Department  has  spent  well 
unto  six  months  in  fabricating. 

Akin  to  the  above  description  may  be 
mentioned  the  moving  of  the  electricity 
office  in  order  to  provide  room  for  in- 
creased laboratory  facilities.  Donations 
of  instruments  have  been  received  by 
this  department  from  the  American 
Telephone  and  Telegraph  Co.  and  from 
the  Illniois  Bell  Telephone  Co.  Among 
the  most  valuable  of  these  instruments 
are  an  artificial  line  and  a  variable 
frequency  oscillator. 

In  the  jurisdiction  of  the  Department 
of  Physical  Education  one  may  find  an 
entirely  new  office  recently  constructed 
for  the  use  of  Mr.  Krafft.  The  former 
office  is  used  exclusively  by  the  medical 
adviser  for   examining   students. 

Thus  one  may  readily  see  that  the 
officials  of  the  school  are  constantly  en- 
deavoring to  better  the  students  in 
engineering  by  increasing  the  facilities 
and  improving  the  conditions  under 
they  must  work. 
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Safeguarding  the  Con- 
flagration Hazard 

(Continued  from  page  39) 
such  ideal  conditions  did  exist 
there  still  would  be  a  necessity 
for  window  protection  for  in  this 
area  exist  the  greatest  possibili- 
ties for  a  devastating  conflagra- 
tion which  would  be  above  the 
reach  of  the  fire  departments.  In  a 
fire  resistive  building  there  is  an 
average  of  live  pounds  of  com- 
bustible trim  and  ten  pounds  of 
fuel  in  rugs,  furniture,  books, 
and  the  like  for  each  square  foot 
of  area.  The  fuel  value  of  this  to- 
tal is  equal  to  about  two-thirds  of 
a  gallon  of  fuel  oil.  This  shows 
that  it  is  never  possible  to  have 
everything  tire  resistive  and  the 
necessity  for  window  protection 
is  always  apparent. 

The  protection  devices  which 
are  now  used  and  are  listed  by 
Underwriters'  Laboratories  in- 
clude water  jets  or  open  sprink- 
lers, steel  shutters,  metal  or  metal 
covered  window  frames  provided 
with  wire  glass  windows,  and 
metal  sash.  Which  single  device 
or  combination  of  devices  to  be 
used  is  determined  by  the  charac- 
ter of  the  various  exposures.  The 
exact  degree  of  an  exposure  can- 
not be  readily  determined  al- 
though it  can  be  closely  approxi- 
mated. The  determining  factors 
are  the  construction  and  occupan- 
cies of  the  exposed  and  exposing 
buildings. 

For  severe  exposures  any  of 
the  following  combinations  is  de- 
sirable :  Metal  frame  and  wire 
glass  windows  with  steel  plate  or 
tin  clad  shutters;  metal  sash  with 
steel  plate  or  tin  clad  shutters; 
and  wooden  window  frames  pro- 
vided with  sheet  metal  shutters 
fitting  into  grooves  in  the  wall. 
For  moderate  exposures  the  fol- 
lowing possibilities  are  forward- 
ed :  Metal  frame  and  wired  glass 
windows  with  an  area  less  than 
720  square  inches ;  and  Avooden 
window  frames  protected  with 
sheet  metal  plates  or  tin  clad  shut- 
ters. For  light  exposures  metal 
frame  with  wired  glass  windows 
or  open  sprinklers  should  be  suffi- 
cient. Each  device  mentioned  is 
treated  separately  in  the  para- 
graphs following. 

For  moderate  exposure,  wire 
glass  windows  in  metal  frames 
are  very  serviceable.  Their  ap- 
pearance is  a  decided  advantage 
in  their  favor  over  shutters,  al- 
though   they    are      less      efficient. 


Whether  the  glass  be  polished, 
ribbed,  webbed,  or  dull,  it  does 
not  stop  radiation  and  this  type 
of  protection  cannot  be  offered  as 
a  capable  substitute  for  shutters 
as  a  conflagration  barrier.  How- 
ever, their  combination  does  form 
a  very  good  fire  stop. 

Wire  glass  itself  consists  of  a 
wire  mesh  within  glass  varying 
from  one-eighth  to  one-half  inch 
in  thickness.  The  frames  in 
which  the  glass  is  enclosed  vary  in 
design  and  structure  and  will  be 
considered  separately.  The  most 
widely  used  of  these  types  is  the 
hollow  sheet  metal  frame.  The 
metal  is  of  sheet  galvanized-iron 
or  copper  and  of  at  least  No.  24 
gauge  if  iron  be  used  or  of  at  least 
20  ounce  copper  if  that  metal  is 
used.  Copper  is  less  desirable 
than  iron  because  of  its  low  fusing 
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point  but  is  better  in  localities 
where  the  atmosphere  is  damag- 
ing to  iron.  This  type  of  window- 
deteriorates  rapidly  if  neglected. 

Wrought  and  cast  iron  frames 
loom  as  a  very  favorable  type  be- 
cause of  their  resistance  to  strong 
exposure  and  atmospheric  condi- 
tions. The  frames  are  made  of 
3j6  inch  by  y&  inch  flat  iron, 
welded  so  as  to  be  one  continuous 
frame.  This  type  is  as  thorough 
a  tire  resistive  type  as  can  be  had 
with  the  use  of  glass.  In  power 
houses  this  design  is  very  prac- 
tical because  a  maximum  amount 
of  light  can  be  admitted  and  the 
windows  can  be  easily  regulated. 

Drawn  bronze  window's,  while 
incombustible,  are  not  fire  resist- 
ive windows  in  the  conflagration 
sense. 

Many  of  these  types  of  windows 
are  self  closing.  Their  frames  are 
usually  of  solid  iron  and  they  are 
closed  by  the  fusing  of  a  properly 
placed  link.  This  type  is  used  in 
certain  types  of  mercantile  risks 
and   to   a   large   extent    in   factor- 


In  a  final  analysis  of  all  the 
types  of  glass  windows,  it  will  be 
noted  that  no  matter  how  efficient 
any  single  type  may  be,  its  value 
is  considerably  increased  by  the 
additional  use  of  one  of  the  sever- 
al classes  of  shutters  which  are  to 
be  described  in  the  following  ma- 
terial. 

Shutters  for  fire  protection  pur- 
poses are  of  three  main  types : 
those  shutters  of  wood  covered 
with  lock-jointed  sheet  tin ;  sheet 
or  corrugated  iron  shutters ;  and 
rolling  shutters  of  interlocking 
metal  which  are  rolled  up  and 
down  in  a  manner  similar  to  cur- 
tains. Rolling  shutters  can  be 
used  on  the  inside  of  the  window 
while  the  others  necessarily  have 
to  be  placed  outside.  Severe  tests 
have  caused  all  three  types  to  fail, 
but  in  actual  practice  they  stand 
up  very  long  and  remain  the  best 
single  type  of  window  protection 
available.  In  most  eases  the  only 
possible  failure  of  a  shutter  is 
due  to  faulty  installation  of  the 
device. 

The  features  of  fire  resistance, 
resistance  to  radiation,  and  capa- 
bility of  being  opened  from  the 
outside  should  all  be  combined 
in  the  construction  and  installa- 
tion of  a  shutter. 

Tin  clad  shutters  are  usually 
made  of  two  thicknesses  of  one 
inch  tongued  and  grooved  boards 
laid  at  right  angles  to  each  other 
and  fastened  together  by  wrought 
iron  nails.  The  woodwork  is  com- 
pletely surrounded  by  tight  fit- 
ting, lock  jointed  sheet  tin. 
The  wood  core  provides  the 
strength  and  rigidity  to  the  cov- 
ering. In  this  fact  lies  the  whole 
weakness  of  the  tin  clad  shutter. 
Intense  heat  burns  or  decomposes 
the  wood  and  the  gases  yielded 
burst  the  tin  open  to  destroy  the 
value  of  the  device. 

The  use  of  sheet  iron  shutters 
has  fallen  off  greatly  since  incom- 
bustibility has  not  been  consid- 
ered the  same  as  fire  resistance. 
These  shutters,  made  of  number 
fourteen  gauge  sheet  iron,  radiate 
heat  readily  and  expand  and 
warp  under  moderate  heat.  Then 
excessive  weight  lends  them  an 
undesirable  characteristic  while 
their  neat  appearance  adds  t  o 
their  favor.  At  one  time  the  sheet 
iron  shutter  was  used  quite  ex- 
tensively but  in  recent  years  it 
has  given  way  to  the  use  of  more 
reliable  shutters. 
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A  similar  device  to  the  last 
mentioned  shutter  is  the  one  made 
of  number  22  gauge  corrugated 
galvanized  steel  sheets.  Between 
two  of  these  is  a  sheet  of  12  pound 
asbestos. 

All  the  forementioned  shutters 
are  of  the  non-automatic  type. 
For  this  reason  a  final  and  better 
type  of  shutter  is  to  be  considered. 
In  a  large  building  it  is  hardly 
possible  to  close  every  shutter  at 
the  end  of  each  day. 

The  best  kind  of  shutter  is  the 
rolling  steel  window  type  de- 
signed to  protect  openings  of  not 
more  than  100  square  feet  in  area. 
Such  curtains  are  made  up  of  in- 
terlocking sections  of  galvanized 
steel  coiled  upon  a  barrel  and  hav- 
ing the  vertical  edges  traveling  in 
grooves.  The  device  is  normally 
open  but  closes  by  a  releasing  de- 
vice started  by  the  melting  of  a 
fusible  link  at  150  degrees  F.  A 
chain  within  the  building  permits 
the  closing  of  such  shutters  with- 
out the  fusing  of  the  link.  This 
feature  enables  the  shutters  to  be 
closed  before  the  necessary  temp 
perature  is  reached.  Rolling  shut- 
ters are  made  in  two  styles;  one 
type  is  invisible  while  open  and 


is  installed  in  new  buildings  only 
while  the  second  can  be  applied 
to  any  type  of  construction.  In 
the  U.  S.  Appraiser's  Warehouse 
in  New  York  the  windows  on  one 
floor  are  provided  with  this  type 
of  shutter  and  can  be  operated 
simultaneously  by  an  electrical 
connection. 

The  good  appearance  of  this 
type  of  protection  has  made  it  an 
especially  desirable  architectural 
as  well  as  fire  protection  practice 
to  incorporate  this  type  of  window 
protection  in  the  design  of  a  build- 
ing. The  San  Francisco  disaster 
demonstrated  the  efficiency  of 
rolling  shutter  protection.  It  has 
been  proved  that  rolling  shutters 
when  used  with  either  wired  glass 
or  open  sprinklers  are  surpassed 
only  by  solid  masonry  walls  for 
fire  resistive  qualities. 

Open  sprinklers,  often  called 
water  curtains,  cannot  be  called  a 
conflagration  barrier  when  used 
alone  and  in  no  sense  e  a  n  b  e 
classed  as  alternatives  for  wire 
glass  windows  and  metal  shutters. 
An  open  sprinkler  expels  a  sheet 
of  water  over  the  entire  window 
and  frame  as  well  as  the  shutters, 
if  any.  Their  efficiency  is  reduced 


somewhat  because  they  are  de- 
pendent on  manual  control  for 
their  operation.  No  automatic 
leads  or  alarm  valves  are  con- 
tained in  such  a  system.  The 
heads  are  connected  by  piping  to 
either  the  inside  or  outside  of  the 
building.  The  pipes  are  readily 
filled  with  water  from  some  con- 
stant source  by  means  of  valves 
easily  accessible.  The  distribu- 
tion of  water  from  such  a  system 
is  far  more  complete  than  if  done 
by  hose  lines.  Windows  less  than 
tin  inches  wide  need  but  one  head 
from  which  to  spray  water.  It 
falls  on  the  upper  half  of  the  win- 
dow and  then  runs  over  the  rest 
of  the  sash  and  glass,  wetting  the 
entire  surface.  The  sheet  of  wa- 
ter has  a  very  good  cooling  effect 
but  it  fails  to  prevent  the  radiated 
heat  from  entering  the  building 
because  radiant  heat  readily  pass- 
es through  all  transparent  liquids 
and  solids. 

The  real  value  of  open  sprink- 
lers lies  in  their  qualities  as  rein- 
forcements to  wire  glass  windows 
and  metal  shutters.  The  cooling 
effect  of  the  water  curtain  pre- 
vents the  warping  of  metal  doors 
{Continued  on  page  62) 


Final  Testing  . . . 

indicates  a  wide  margin  of  safety 

After  assembly  every  Jenkins  valve  is  sub- 
jected to  severe  factory  tests  which  show 
that  the  valve  will  bring  to  the  job  a  wide 
margin  of  safety  and  strength  .  .  .Jenkins 
tests  are  the  logical  climax  to  a  manufac- 
turing routine  which  at  every  step,  is 
characterized  by  exacting  fidelity  tojenkins 
high  standards  of  craftsmanship.  Jenkins 
are  made  in  types  and  patterns  suitable 
for  practically  every  service. 

Send  for  a  booklet  descriptive  of  Jenkins 
Valves  for  any  type  of  building.  Jenkins 
Bros.,  80  White  Street,  New  York;  524 
Atlantic  Ave.,  Boston;  133  No.  7th  St., 
Philadelphia;  646  Washington  Boulevard, 
Chicago;  1121  No.  San  Jacinto,  Houston; 
Jenkins    Bros.,    Ltd.,    Montreal;   London. 


Testing  a  Jenkins  Iron  Body  Gate  Valve 

under  hydrostatic  pressure  before  shipment 

from  the  Jenkins  factory. 
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PERILS  OF  PROSPERITY 

Proud  Papa:  "  Don't  you  think  its 
about  time  the  baby  learned  to  say 
'  papa  ' .'  " 

Mother:  "Oh!  Xo!  I  hadn't  intend- 
ed telling  him  who  you  are  until  he  be- 
comes   a    little   stronger." 


AU  REVOIR 

Judge:  "Now,  I  don't  expect  to 
see   you    here    again,    Rastus." 

Rastus:  "Not  see  me  here  again, 
Jedge.  Why  you  all  ain't  going  to 
resign  yo  *  job,  is  yo '  Jedge?" 


DON'T  EAT— LISTEN 

He  sat  down  at  a  highbrow  restau- 
rant, pointed  to  a  line  on  the  French 
Menu  and  said,  "Bring  me  some  of 
that." 

"Sorry  sir,''  answered  the  waiter, 
"the  orchestra  is  playing  that." 


She:     "Promise  me  you'll  love 
me  as  long  as  you  live?' ' 

He:  "Cross  my  heart  and  hope 


Willie:     "Pa,  what's  a  peanut 
politician  V ' ' 

Pa:     "One  that  improves  with 

roasting.  " 


. lifts:  ' '  Well,  anyway,  no  one 
can  say  I'm  two  faced." 

Jungles:  "Of  course  not;  and 
if  you  were  vou'd  leave  that  one 


' '  Did  you  read  about  the  golfer 
who  was  hanged  yesterday?" 

"Yes,  as  his  last  request  he 
asked  for  a  few  trial  swings." 


Mac:  "I  think  she  must  be 
spoiled. ' ' 

Carlson:  "No,  its  just  the 
perfume  she's  using." 


"I'm     just     a     little     dandrut 
trying  to  get   ahead." 


Young  Lady  (just  operated  on 
for  appendicitis):  "Oh,  doctor, 
do  you  think  the  scar  will 
show?" 

Doctor:  "Not  if  vou  are  care- 
ful." 


Teacher:  "Isaac,  what's  the 
lifference  between  electricity  and 
igthning?" 

Isaac:     "Ye  dun  't  hav  '  to  pay 


Stud:  "How  do  vou  spell  fin- 
ancially?" 

Herr  Louie:  "F-I-N-A-N- 
C-I-A-L-L-Tf,  and  there  are  two 
R 's  in  embarrassed." 


"Well,  my  dear,"  said  the  rich 
man  now  poor  again,  I've  given 
up  six  servants,  including  the 
chauffeur." 

' '  Don  't  tell  me  I  have  to  drive 
myself, ' '  snapped  the  wife  f rost- 

' '  No,  no, ' '  sighed  the  man.  ' '  I 
had  to  let  the  car  go  too." 


FINE  INDEED 

Officer  (to  couple  parked  in  auto) 
"Don't  vou  see  that  sign  'Fine  fo 
Parking'?" 

Otto:      "Yes,      officer,      it      certain! 


The  absent-minded  professor  we'll 
ke  to  meet  is  one  who  would  lecture 
i   his   steak   and   cut   his   classes. 


Judge:     "How  old  are  you?" 
Mandy:  "  I 'se         seventy-three, 

judge." 

Judge:     "  Are  you  sure  ?  " 

Mandy:       "Yes,    sah,    I    thinks    so." 

Judge:       "You    certainly    don't    look 


HAM  AND  DIAMONDS 


The   lunch   counter  man   goes   to   work 
for  Tiffany 


First 


like 


t-wat 


that  old 

Mandy:      "Well,   judg 
lie   my   waist   measure." 


tin 


Andy:       "Do    you    know    ■ 
lunds  the  ocean,  Amos?'' 
Amos:     "Sho\  Andy,  sho  ' 


Salesman  (bellowing  lustily):  "One 
Waterbury   on   a    handcuff,  female." 

Second  Customer:  "May  I  see  some 
matched   pearl  necklaces,  please?" 

Salesman:  "I've  got  just  what  you 
want."  (bellowing)  "Fifty  oyster 
tumors  on  a  rope,  line  'em  up!  Who's 
next '.' ' ' 

Third  Customer:  "I  want  a  ring — 
an  engagement  ring — platinum  with  a 
diamond,   about    two   karats." 

Salesman:  "Coming  up!"  (bellow- 
ing) "One  tin  shackle  with  a  glass  eye 
-two    vegetables!    Next." 

Young  Mother:  "I  want  some  jew- 
eled safety-pins  for-for-a  young 
baby's  -  er  -  garments,  you   know." 

Salesman:  "Well-er-I'm        Kirry, 


From  the  Passing  Show  we  find 
this:  "A  man  usually  enters  a 
speakeasy  optimistically  —  and 
comes  out  misty  optically." 

WHY  NOT! 

'  Doctor,  after  my  finger  heals  will  I 
able  to  play  the  piano?" 
1  Certainly,    certainly! ' ' 
S 'funny — I     couldn't     play     it     be- 


The  loon  is  a  funny  bird,  but  it  takes 
the   stork   to   kid  us   along. 


Ho  you  come  from  Boston?" 
"Hell,  no!   I'm  only  talking  this  way 
•cause    I   cut   my   mouth   on   a   bottle." 


Xow  that  the  "roll  your  own  ciga- 
rette." movement  is  under  way,  we 
may  expect  to  see  the  drug  store  cow- 
boys rolling  them  with  one  hand  while 
spinning  on  the  stools. 

"Ma,  when  people  go  into  mourning 
do  they   wear  black   undercloths? " 

"No,   dear." 

"Why,  do  they  onlv  fee!  sad  on  the 
outside?" 


.-,(i 


January.  1932 


THE  ARMOUR  ENGINEER 


;>: 


Arc  Welding,  In  Steel 
Construction 

{Continued  from  page  42) 

This  current  is  far  in  excess  of  the 
normal  carrying  capacity,  and  as 
the  point  of  highest  resistance  is 
at  the  ponit  of  contact,  the  heat  is 
concentrated  there.  When  the 
temperature  at  the  junction 
reaches  the  correct  value,  which 
may  take  place  within  a  fraction 
of  a  second,  the  two  pieces  are 
pressed  or  clamped  together  and 
a  weld  results.  Because  of  the 
heavy  equipment  needed  both  to 
produce  the  large  current  requir- 
ed and  to  clamp  the  two  members 
together,  it  is  not  practicable  to 
make  this  apparatus  portable. 
Consequently,  resistance  welding 
is  not  used  in  structural  steel  con- 
struction, although  studies  have 
been  made  in  regard  to  its  possi- 
bilities for  welding  battledeck 
floors  and  similar  sheet  metal 
work  used  in  connection  with 
building  construction. 

As  its  name  indicates  arc  weld- 
ing utilizes  the  electric  arc  to  pro- 
duce the  heat  necessary  for  fusing 
the  two  members  together.  The 
arc  is  struck  between  two  elec- 
trodes. These  may  consist  of  the 
base  metal  and  an  electrode  held 
in  the  operator's  hand,  or  they 
may  be  two  separate  electrodes. 
The  electrode  held  in  the  opera- 
tor's hand  may  be  of  several 
kinds.  It  may  be  of  carbon,  in 
which  case  the  operator  must  use 
his  other  hand  to  hold  a  filler  rod. 
The  inconvenience  of  holding  the 
electrode  in  one  hand  and  the  fill- 
er rod  in  the  other  makes  the  car- 
bon arc  impractical  for  building 
construction  use,  although  there 
are  special  cases  where  it  can  be 
used  to  advantage.  The  electrode 
in  the  operator's  hand  may  be  of 
metal.  This  is  the  type  used  al- 
most exclusively  in  the  welding  of 
structural  steel.  The  electrode 
consists  of  a  mild  steel  wire  held 
in  an  electrode  holder  connected 
by  a  flexbile  cable  to  the  genera- 
tor. The  diameters  of  these  elec- 
trodes range  from  one  sixteenth  to 
one  fourth  of  an  inch. 

A  third  type  is  atomic  hydrogen 
arc  welding,  which  is  one  of  the 
later  developments.  As  yet  it  has 
not  been  used  for  steel  building 
work  for  the  same  reason  that  the 
carbon  arc  has  not.  namely;  its 
cumbersome  apparatus.  At  pres- 
ent it  has  found  an  important  field 
in  the  welding  of  thin  sheet  metal 


and  other  fine  work  which  could 
not  otherwise  be  welded.  The 
process  consists  essentially  of 
maintaining  an  arc  between  two 
adjustable  tungsten  electrodes 
and  feeding  hydrogen  gas  to  the 
arc  around  the  electrodes.  The 
hydrogen  molecules  are  broken  up 
into  their  two  atoms  by  the  in- 
tense heat,  and  in  recombining 
outside  the  arc,  liberate  an  in- 
tense welding  heat  far  in  excess 
of  that  attainable  by  the  gas  alone 
or  by  the  arc  alone.  The  tempera- 
ture of  the  atomic  hydrogen  arc  is 
approximately  4000'  centigrade 
as  contrasted  with  the  3600°  Cen- 
tigrade of  the  ordinary  electric 
arc  and  the  3200°  centigrade  of 
the  oxy-acetylene  flame. 
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Metallic-arc  welding  can  be  di- 
vided into  two  divisions,  automa- 
tic welding  and  hand  welding, 
both  of  which  play  a  part  in  build- 
ing construction.  Long  built  up 
members  such  as  columns,  girders, 
and  beams  fabricated  in  the  shop 
can  be  economically  welded  by 
means  of  automatic  welding  heads 
traveling  on  tracks.  Speed  of 
production  is  increased  and  a 
more  uniform  result  is  assured. 
Hand  welding,  already  described, 
is  used  both  in  the  shop  and  in  the 
field  for  assembly  of  the  various 
component  parts  of  the  steel 
framework. 

Often  the  shop  work  is  done  by 
riveting  and  the  field  work  by 
welding.  This  serves  to  eliminate 
the  noise  in  connection  with  build- 
ing erection,  and  at  the  same  time 
permits  the  use  of  rivets  where 
they  perhaps  have  an  advantage 
over  welding. 

It  is  perhaps  opportune  here  to 
define  a  few  of  the  terms  used  in 
welding,  such  as  fillet,  contact 
plane,  shear  plane,  normal  shear, 
and  parallel  shear. 


A  fillet  weld  is  one  at  the  inter- 
section of  two  surfaces  at  right 
angles  to  each  other  in  which  the 
material  composing  the  weld  has 
a  triangular  cross  section,  its  two 
sides  being  fused  with  the  sur- 
faces of  the  members  to  be  joined 
and  its  third  side  being  exposed. 
A  fillet  can  be  obtained  only  when 
extra  metal  is  added  by  means  of 
a  filler  rod  or  metallic  electrode. 
A  butt  weld  is  one  joining  the 
edges  of  two  plates  which  are  in 
the  same  or  in  parellel  planes.  The 
plates  are  usually  spaced  from 
one-eighth  inch  to  three-sixteenths 
inch  apart  and  they  must  be  bev- 
eled with  a  certain  minimum 
angle.  The  gap  is  then  filled  up 
with  weld  metal  to  a  height  of  at 
least  207c  above  the  surface  of  the 
plate.  This  extra  metal  above  the 
plane  of  the  surface  is  called  re- 
inforcement. 

A  contact  plane  is  the  plane  of 
contact  between  welding  material 
and  the  parent  metal  of  either  of 
the  two  members  being  joined. 

The  shear  plane  is  the  plane 
across  the  triangular  cross  section 
of  the  fillet  perpendicular  to  the 
long  side  of  the  triangle.  This  is 
also  termed  the  throat  because  it 
is  the  shortest  distance  in  the 
weld. 

In  bringing  the  welding  art  up 
to  its  present  stage  of  advance- 
ment a  great  deal  of  research  has 
been  done  to  determine  the  vari- 
ous characteristics  of  the  different 
types  of  joints  nad  the  best  meth- 
ods of  producing  them. 

The  conclusions  gained  from 
such  research  indicates  that  an 
electric  arc  weld  is  always  strong 
enough  to  provide  a  factor  of 
safety  of  at  least  four  over  the 
allowable  value. 

In  addition  to  the  many  tests 
conducted  on  small  test  speci- 
mens, there  have  been  a  consider- 
able number  performed  upon 
complete  trusses.  For  instance, 
in  the  case  of  the  erection  of  the 
large  new  manufacturing  building 
of  the  General  Electric  Company 
at  West  Philadelphia,  three  58 
foot  6  inch  trusses  were  tempor- 
arily erected  for  testing.  They 
were  placed  side  by  side  on  sup- 
ports in  the  same  relative  position 
as  they  were  to  occupy  in  the 
finished  building.  They  were  then 
loaded  to  twice  the  designed  max- 
imum load  and  the  deflection  com- 
pared with  the  calculated  value. 
The  measured  deflection  was  0.89 
inches  as  compared  with  the  cal- 
(Continued  on  page  64) 
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Chicago's  New 
Outer  Drive 

(  Continued  from  page  37  ) 
on,  2S..~>  feet,  except  the  main 
1 11  ion  wells  and  those  support- 

the    wind    bracing    columns, 
g  chutes  made  up  of  four  foot 


\\  i'i 


R 

y  consists  of  vertical  1 
rizontal  loops.  As  each 
if     the     reinforcing 


The  well  was  excavated  to  a  depth 
of  approximately  six  feet  and  a 
square  wooden  box  inserted  ami 
carefully  centered.  Wood  guides 
were  nailed  to  the  middle  of  each 
side  of  the  box  to  keep  the  steel 
cylinder  vertical  and  centered 
when  it  was  lowered.  The  lube 
was  sunk  by  means  of  jets  until  it 
reached  the  soft  clay  layer  and 
then  was  driven  four  or  five  feet 
into  the  clay  with  a  steam  ham- 
mer. When  firmly  embedded  this 
effectually    sealed'    off   the    water 


was  placed,  the  well  was 
poured,  a  section  twenty 
to  twenty-five  feet  in 
height  being  concreted  in 
each  lift.  The  surface  was  \ 
carefully  cleaned  off  and  ; 
roughened  before  each  ! 
pour.  Payment  for  wells 
was  on  a  basis  of  total 
volume  of  completed  well 
including  reinforcing  at  ' 
$1.29  per  cubic  foot  with 
+  .7(i  per  cubic  foot  addi- 
tional for  rock  excavation. 
When  starting  work  on 
the  wells  for  the  North 
Viaduct,  difficulties  were  S 
experienced  due  to  the 
water  bearing  strata  of 
this  section.  Extremely  & 
wet  sand  is  found  just  be-  fff 
low  the  surface  and  ex-  £*£& 
tends  to  about  22  feet  be-  ''•  .'■  t 
low  datum,  a  total  thick- 
ness of  about  30  feet.  Be- 
low this  is  a  layer  of  soft 
blue  (day  about  40  feet 
thick.  The  rock  surface  varies 
from  88  feet  at  the  river  to  100 
feet  at  the  slip.  The  first  attempt 
was  to  sink  a  well  lined  with  the 
usual  wood  lagging  and  steel  tun- 
nel liners.  However,  water  entered 
faster  than  it  could  lie  pumped  out 
and  necessitated  the  abandonment 
of  this  method.  A  few  other 
schemes  were  tried  but  were  un- 
successful. 

The  final,  and  successful  method 
provided  a  rather  novel  solution 
to  the  problem.  Lar,ge  steel  cylin- 
ders were  constructed  of  10  gauge 
steel  sheet  about  three  inches 
larger  than  the  well  diameters. 
Wells  for  the  North  Viaduct 
vary  from  four  to  six  feet  in  dia- 
meter). The  cylinders  were  thirty 
feet  long  and  electrically  welded 
both  longitudinally  and  circum- 
ferentially,  the  circumferential 
seams  being  reinforced  by  a  steel 
band  of  2j/x-)<i"  bar  welded  in 
place.  At  the  top  a  2x2xV  L 
is    welded    in    to   stiffen    the    edge. 


and  made  it  possible  to  dig  the 
well  down  to  rock  in  the  usual 
manner. 

For  the  first  few  cylinders  driv- 
en in  this  manner  a  four  way  jet 
was  used.  At  present,  however, 
an  upward  and  downward  '1  inch 
opening  is  working  very  well. 
Water  issues  from  the  jets  in  two 
streams  and  rises  both  inside  and 
outside  the  caisson,  lubricating  it 
so  that  it  sinks  of  its  own  weight 
into  the  sandy  strata.  Six  to  eight 
jets  are  spaced  uniformly  around 
the  circumference  of  the  cutting 
edge  and  are  screwed  to  a  two 
inch  pipe  on  the  inside  of  the  tube. 
Connection  between  the  upper  end 
of  these  pipes  and  a  four  inch 
main  is  made  with  two  inch  rub- 
ber hose.  The  main  carries  water 
pumped  from  the  lake  at  the  rate 
of  1000  gallons  per  minute  af   130 


tion  to  the  jet  at  the  bottom,  so 
that  after  the  cylinder  tube  has 
been  sunk  the  pipes  may  be  un- 
screwed and  removed  before  exca- 
vation begins.  The  jets  are  re- 
covered when  the  well  is  dug.  For 
driving,  a  steel  I  beam  grillage 
is  placed  on  top  and  the  hammer 
applied  with  the  water  flowing. 

In  a  few  of  the  wells  some  diffi- 
culty was  encountered  in  using 
this  method.  In  one  or  two  eases 
the  tube  was  not  sufficient  length 
and  water  rose  under  the  edge  of 
the  cylinder.  To  seal  off 
the  water  a  set  of  wood 
lagging  w  a  s  driven 
around  the  circumference 
Hush  with  the  cylinder 
wall  and  overlapping  the 
end  about  a  foot.  A  plat- 
form was  built  across  the 
well  somewhat  below  the 
bottom  of  the  tube  and 
two  feet  of  concrete 
poured.  When  set,  the 
center  was  cut  out  and  the 
well  continued  at  a  slight- 
ly reduced  diameter,  bell- 
ing out  again  to  full  size 
when  below  the  seal.  Ad- 
ditional reinforcing  is 
placed  in  the  throat. 

In  some  cases  boulders 
prevented  sinking  the 
cylinder.  In  one  of  the 
wells  where  this  happened 
a  ring  of  steel  sheeting 
was  driven  to  the  clay  en- 
tirely around  the  well  and 
the  excavation  begun  us- 
ing  wood  lagging  until  the 
boulders  had  been  removed.  The 
caisson  was  then  sunk  in  the  usual 
way.  When  the  cutting  edge  ap- 
proached the  bottom  of  the  sheet- 
ing the  cylinder  could  no  longer 
be  driven.  Investigation  showed 
that  the  sheet  piling  had  all  bent 
in  toward  the  center  of  the  well 
and  stopped  further  sinking  of  the 
cylinder.  It  was  necessary  to  pull 
the  sheeting  before  any  more 
work  could  be  done.  When  a 
large  boulder  stopped  work  on  a 
caisson  in  one  of  the  other  wells 
before  it  was  more  than  Ti  down 
a  hoist  was  erected  and  excava- 
tion started  from  the  top  (about 
fifteen  feet  above  the  ground)  un- 
til the  boulder  was  reached  and 
removed  so  that  driving  could  be 
continued.  In  a  third  case  a 
boulder  at  the  edge  of  the  cylinder 
pushed  the  side  in  until  the  cut- 
ting edges  of  opposite  sides  ap- 
proached within  eight  inches  of 
each  other.  When  diggers 
reached  the  narrow  portion  it  was 
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burned     out     and     wood     lagging 
driven. 

In  spite  of  the  occasional  diffi- 
culties, however,  I  his  method  has 
shown  itself  to  he  very  successful, 
so  much  so  in  fact,  that  the  con- 
struction company  has  applied 
for  a  patent  on  the  scheme. 
Counterweight  Pits 

After  the  subpiers  had  been 
poured  to  grade  the  clay  was  ex- 
cavated for  the  counterweight  pit. 
About  three  feet  of  clay  had  to  be 
removed.  A  clamshell  bucket  was 
dropped  through  the  bracing  and 
as  much  of  the  material  taken  out 
as  could  be  reached  this  way.  The 
pit  was  then  cleaned  up  and 
levelled  off  by  the  labor  gang.  A 
deep  drainage  ditch  leading  to  a 
sump  at  one  end  of  the  cofferdam 
was  dug  completely  around  the  in- 
side of  the  sheeting  in  order  to 
keep  the  central  portion  dry.  The 
clay  is  very  wet  and  sticky,  how- 
ever, and  in  order  to  dry  up  the 
Moor  more  completely  a  two  inch 
layer  of  concrete  was  poured.  This 
did  not  count  as  part  of  the  floor 
slab  but  acted  merely  as  a  tem- 
porary platform  on  which  to 
work.' 

The  counterweight  pits  for  the 
river  bridge  are  92  feet  6  inches 
by  56  feet  by  30  feet  deep,  inside. 
Elevation  of  the  top  of  the  floor 
is  23.5  feet.  The  floor  of  the  pit 
is  a  5  foot  6  inch  concrete  slab 
with  two  way  reinforcing  top  and 
bottom.  To  make  sure  that  it 
would  be  water  tight  the  entire 
floor  was  poured  in  one  piece,  a 
total  volume  of  over  1800  cubic- 
yards  for  each  pit.  At  the  rate  of 
about  two  to  two  and  one  half 
minutes  per  batch  from  a  one  yard 
mixer,  this  required  about  seventy 
hours  of  continuous  pouring.  The 
supports  for  the  cofferdam  brac- 
ing were  all  cut  out  before  the 
pour  started  and  replaced  with 
plank  blocking.  When  the  con- 
crete reached  a  block  it  was  re- 
moved until  the  surface  had  been 
finished  and  set  slightly.  The 
bracing  was  then  blocked  directly 
on  the  floor  surface.  A  slight 
settling  of  the  cofferdam  was 
noticed  due  to  this  temporary  lack 
of  support.  Large  hoppers  and 
chutes  were  used,  placed  at  inter- 
vals across  the  entire  width  of  the 
pit,  and  not  over  four  batches 
were  placed  in  each  chute  before 
Ihe  adjacent  one  was  poured.  The 
chutes  were  filled  in  order  across 
the  width  of  the  pit  then  moved 
forward  with  the  derrick  and  the 
process  repeated  so     that     at     no 


poiut  would  the  concrete  have 
time  to  set  before  a  fresh  batch 
was  placed.  A  three-quarter  inch 
mortar  finish  was  used.  The  con- 
crete was  carefully  tamped  and 
spaded  around  the  reinforcing, 
mechanical  vibrators  being  used  to 
insure   a   dense   structure. 

When  the  floor  had  been 
poured,  forms  for  the  walls  were 
begun,  the  lower  brace  struts  be- 


wails wi 


The  .Men  Of  Old 

/  know  not  that  the  men  of  old 
Here    better    than    men    now, 

Of  heart  more  kind,  of  hand  more 
bold. 
Of  more   ingenuous  brow: 

I  heed  not  those  who  pine  for  force 
Aghast   of  tinie   to   raise. 

As   if   they   thus   could   check    the 

Of   these   appointed  days. 
Still  it  is  true,  and  over  true. 

That  I  delight  to  close 
This   book    of    life    self-wise    ami 

And  let   my   thoughts   repose 
On    all    that    humble    happiness. 

The  world  has  since  foregone, — 
The   daylight    of    contentedness 

That    on    those   faces  shone. 
With    rights,    tho'    not    too    closely 
scanned. 

Enjoyed,  as  far  as  known, — 
With     will     by     no     reverse     un- 
manned,— 

With  pulse  of  even  tone,— 
They  from  today  and  from  tonight 

Expect  nothing  more. 
Than  yesterday  and  yesternight 

Had  proffered  .them  before. 

— Lord  Houghton. 


set.  which  had  been  removed, 
braced  firmly  against  the  wall 
section,  and  the  second  set  cut  out. 
The  wall  was  then  poured  up  to 
the  bottom  of  the  third  set  and  the 
operation  repeated.  There  were, 
therefore,  four  horizontal  con- 
struction joints  in  the  wall.  Each 
joint  was  sealed  with  a  double  key 
and  a  set  of  corrugated  copper 
strips  set  on  edge  and  overlapping 
at  the  ends.  The  surface  was 
carefully  roughened  and  cleaned 
up  before  each  pour. 

Concrete  Control  and  Inspection 
The  specifications  for  the  Chi- 
cago River  Bridge  required  a 
constant  water  cement  ratio  of 
0.9  for  class  I  concrete,  to  be  used 
for  subpiers,  and  a  ratio  of  0.8  for 
class  II  concrete  to  be  used  where 


additional  strength  qualities  were 

desired.  Slump  should  not  ex- 
ceed four  inches,  a  stiffer  mix 
than  customary  being  possible  be- 
cause of  the  massive  character  of 
the  work  and  the  large  size  and 
spacing  of  the  reinforcing  bars. 
The  composition  of  the  mix  was 
then  determined  by  the  field  engin- 
eer to  meet  these  conditions,  the 
actual  proportions  varying  of 
course  with  the  quality  and  grad- 
ing of  the  aggregates  available. 
The  inspection  of  the  concrete 
used  was  rigid  and  continuous, 
both  material  and  final  product 
being  subject  to  careful  supervis- 
ion. A  group  of  test  cylinders 
were  made  and  tested  for  every 
portion  of  the  work  to  make  sure 
the  required  strength  was  at- 
tained. 

The  sand  being  used  is  lake 
sand  from  the  Indiana  region. 
The  specifications  call  for  the  fine 
aggregate  to  be  "clean,  sharp, 
durable  and  Ivor  from  dust,  soft 
particles,  organic  and  other  dele- 
terious matter."  It  was  noted 
that  the  sand,  while  somewhat 
finer  than  permitted,  was  \o\-y 
well  graded  and  exceptionally 
clean.  Its  use  was  allowed  on 
this  basis,  the  results  of  the  test 
cylinders  showing  that  this  de- 
parture was  well  warranted.  The 
moisture  content  of  the  sand  as  de- 
livered was  quite  high  but  after 
remaining  in  the  storage  pile  the 
percent  water  dropped  to  about 
four  percent  by  weight  and  varied 
little  from  that  figure  thereafter. 
In  spite  of  this  fact  a  continuous 
check  of  moisture  content  was 
made  throughout  a  pour  and  in 
ease  any  variation  did  appear  the 
proportions  were  changed  to  com- 
pensate. The  dry  rodded  weight 
of  the  sand  was  110.5  pounds  per 
cubic  foot. 

The  coarse  aggregate  being- 
used  is  gravel  from  the  Lockport 
region.  The  requirement  f  o  r 
coarse  aggregates  states  that  it 
shall  be  "  gravel  or  crushed  lime- 
stone of  the  hardest  and  best 
quality,  free  from  dust,  organic 
and  other  deleterious  matter; 
ranging  in  size  f  r  o  m  fine  to 
coarse."  "  Gravel  if  used  shall 
be  washed  and  screened  to  remove 
sand."  The  water  content  of  the 
gravel  averaged  about  one  per- 
cent though  the  material  was  very 
wet  when  delivered.  The  weight 
per  cubic  foot  is  100  pounds  with 
forty-one  percent  voids.  It  was 
found  that  while  the  surface  of  a 
(Continued  on  page  63) 
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The  Modern 
Power  Shovel 

{Continued  from  page  40) 
his  yards  near  the  center  of  town. 
Between  this  and  his  destination 
lay  seven  viaducts.  At  each  of 
these  he  was  forced  to  run  the 
shovel  off  the  trailer  and  pull  un- 
der the  elevation  with  its  own 
power  and  then  up  onto  the  trailer 
again.  At  this  rate  he  spent 
nearly  a  day  traveling  twelve 
miles. 

Whenever  a  steam  shov- 
el is  shipped  by  rail  i  t 
must  he  dismantled  by 
taking  the  cab  off  the 
truck.  Gas  shovels  ship 
as  a  unit  without  any  dis- 
mantling. The  clearance 
height  of  the  gasoline 
shovel  is  seldom  m  o  re 
than  twelve  feet  w  h  i  le 
that  of  the  steam  is  fif- 
teen to  twenty  feet.  Gas- 
oline for  power  is  most 
successful  as  applied  to 
the  shovel  because  it  is 
convenient  to  handle,  eco- 
nomical, and  has  become 
s  o  universally  used, 
thanks  to  the  automobile, 
that  it  can  be  obtained 
everywhere.  The  motors  ^^^ 
are  low-speed,  six  eylin-  iTS 
der,  four  cycle  types,  de-  * 
signed  as  far  as  possible 
for  flexibility  in  power 
development.  When  the 
demand  is  too  great  for 
the  motor  it  will  stall,  lie- 
cause  at  low  speeds  the 
torque  developed  by  a 
gasoline  engine  falls  off 
considerably.  This  may 
have  its  attendant  disad-  | 
vantages,  but,  as  a  general 
conclusion,  it   is  better  to  F 

have  the  engine  stop  than  to  have 
some  part  of  the  shovel  break. 
The  torque  drop  off  for  the  Diesel 
engine  is  not  so  rapid  for  low 
speeds,  and  for  this  reason  the  in- 
teresting condition  of  "too  much 
power"  is  sometimes  found.  The 
Diesel  type  is  useful  where  fuel 
ccists  are  high  and  where  longer 
life  is  necessary.  These  advan- 
tages are  offset  by  the  greater 
expense  of  the  initial  investment. 
Electricity  is  used  where  the 
installation  is  relatively  perma- 
nent and  the  conditions  to  be  met 
with  are  uniform.  Long  distance 
traveling  under  its  own  power 
is  impossible  with  an  electrically 
powered  shovel.  One  finds  elec- 
tricity replacing  steam     in     quar- 


ries, gravel  pits,  etc.  The  electric 
motor  for  power  is  quiet,  smooth, 
and  economical  to  operate.  Ob- 
viously, the  difficulty  is  in  getting 
a  reliable  source  of  current  near 
the  shovel,  and  for  this  reason  the 
general  contractor  who  must  run 
up  against  all  kinds  of  conditions 
and  cover  a  large  territory  does 
not  favor  the  electric  shovel.     The 

for  strength,  economy,  and  ease 
of  control. 


■-"Jl" 
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In  employing  gasoline  we  have 
seen  that  there  must  be  a  cen- 
trally located  engine  with  clutch- 
es to  regulate  and  distribute  the 
power.  Four  friction  clutches  can 
be  seen  on  the  modern  machine, 
shown  in  Fig.  '2.  There  is  one 
each  for  the  hoist  and  crowd 
mechanism,  and  two  for  reversing 
either  the  travel  or  the  swing. 
They  use  a  band  similar  to  a 
brake  hand  to  clutch  the  drum 
and  transmit  the  power. 

About  crowd  mechanism  there 
is  much  controversy  and  unnum- 
bered possibilities.  Essentially 
there  must  be  some  means  of  ap- 
plying a  force  lengthwise  down 
the  dipper  handle.  This  is  usual- 
ly accomplished  by  a  rack  on  the 


underside  and  a  pinion  which 
drives  the  rack.  This  shaft  on 
which  the  pinion  is  keyed  is 
known  as  the  shipper  shaft.  The 
rack  is  kept  in  mesh  by  a  saddle 
arrangement  over  the  dipper  han- 
dle.    (See  Fig.  1). 

When   only   one   engine  is  used 
some  means  must  be  found  to  con- 
vey the  power  to     this     shipper 
shaft.       A      chain,      whose     lower 
sprocket  is  concentric     with     the 
liooin    pivots,   can    be   used.     This 
gives  a  positive  drive  mechanism. 
Another  solution     is     the 
wire  rope  crowd.      Pull  at 
one  end  of  a  cable  and  all 
parts   of   it    including   the 
opposite  end  will  lie  under 
the  same  tension.     In  the 
wire  rope  crowd,  the  cable 
which  hoists  the  bucket  is 
^  run  down  to  a     drum     on 

the  shipper  shaft,  where  it 
is  dead-ended.  When  a 
force  is  put  on  this  cable 
the  rotation  of  the  drum 
will  drive  the  dipper  han- 
dle forward.  The  harder 
the  pull  the  more  force 
the  drum  receives.  The 
ratio  of  the  diameter  of 
the  drum  to  that  of  the 
pinion  on  its  handle  makes 
a  differential  which  multi- 
plies power. 

Another  rope  is  wound 
on  this  drum  in  the  oppo- 
site direction  from  that  of 
the  hoist  rope.  It  is  con- 
nected to  a  drum  on  the 
main  shaft  of  the  hoisting 
apparatus  ami  is  under 
separate  control  of  the  op- 
erator, by  means  of  a 
clutch  and  brake.     (See 

,       Fig.    1).        For    a    motion 

known  as  "racking  in," 
r  shovel.  where  the  shovel  is  pulled 
and  pushed  in  horizontal  direc- 
tions this  rope  is  employed.  Force 
on  the  "pull  back  rope"  gives  a 
motion  that  is  horizontal,  modified 
by  a  slight  vertical  motion. 

When  the  bucket  is  being  low- 
ered for  the  next  dig  the  operator 
releases  the  clutch  on  the  hoist 
drum,  which  allows  the  hoist 
crowd  rope  to  run  out.  At  the 
same  time  he  engages  the  clutch 
on  the  pullback  drum,  with  the 
result  that  the  bucket  goes  down 
to  the  bottom  under  its  own 
weight  and  at  the  same  time  is 
pulled  up  close  to  the  cab  ready 
for  another  of  its  powerful  scoops. 
This  system  and  its  many  modi- 
fications has  the  advantage  of  be- 


January,  1932 


THE  ARMOUR   BNGINEEE 


(11 


mg  quietly  smoot 
tomatie. 

There  arc  two 
the  design  of  bo 

per  handle,  whirl 


k  and 


from  its  middle  lengthwise.  The 
shovel  illustrated  is  an  inside 
handle  design.  The  boom  is  us- 
ually of  oak  and  steel  construc- 
tion. The  oak  serves  as  "filler" 
between  two  steel  channels  keep- 
ing them  at  a  distance  from  the 
neutral  axis  where  their  strength 
is  greater.  It  might  be  consid- 
ered to  function  the  same  as  the 
welt  in  an  "I"  beam.  The  nar- 
row steel  web  is  about  equivalent 
in  strength  to  the  heavy  oak  tim- 
ber but  the  oak  has  the  advantage 
of  being  fibrous  and  therefore  it 
will  absorb  shock  and  will  •whip" 
back  into  shape  after  deformation 
stress.  Holts  extend  through  the 
channels  and  oak.  They  are  used 
to  eliminate  the  play  after  the 
boom  is  used  for  some  time.  Booms 
without  this  feature     have     been 


known  to  erystalize  and  lose  their  to  abrasion.  The  teeth  are  so  de- 
strength  at  the  .joints.  signed  that  they  are  easily  replac- 
One  thing  which  strikes  the  able,  in  slots  provided  for  them 
mind  of  the  observer  of  the  power  on  the  buckel  front.  Manganese 
shovel  is  the  traction  obtainable  steel  such  as  used  here  is  so  tough 
by  the  crawler-type  trucks.     Any  that   the  most   modern  methods  of 

thriller  knows    something    about  tion.     Cutting  of  hardened     steel 

their  adaptability  on     tanks     for  as  done   in    the  shop   is  compara- 

sleep  climbs  over  soft     surfaces,  tively  crude ;  band  saws  and  circu- 

Standard  sizes  for  the  width     of  Lar  saws  arc     the     only     methods 

28  inches.    The  length  is  sufficient  tioned  here  are  not  to  be  confused 

to    lower   the   pressure   to   magni-  with   the   circular   cutter  used   to 

ture   which   will   carry  the  shovel  cut    structural    shapes   which      are 

on  average  surfaces.       For     very  for  softer  grades.) 
soft  floors  the     operator     uses     a  The  idea  was  conceived  of  using 

"matting"  made  of  planks.  Trac-  an  acetylene  torch   mounted  on  a 

tion    enough   is   obtainable   to   en-  frame  which  moved  in  the  desired 

able  the  shovel  to  leave  the  exca-  pattern  of  the  teeth.  This  method 

vation   on    a    steep    incline,   which  is  a   bit   wasteful   of  the  material, 

factor  is  an  important  one  in   re-  jlllt    tll(,    n.|lm,      from     the     torch' 

during  costs.  makes  the  edges  tougher  and  bet. 

The  science  of  metallurgy    has  t(.,.  ;|]ll(1  ,„  withstand   abrasion.. 
been  given  a   hill   plav   m   the  con-  ,        ,      •  ,     ,       X11      ,.. 

tributions  to   shovel   design.     Al-         In  closing,  a  word  about  the  Me 

loved  steels  are  used  wherever  ad-  "'  ;l  sll"v'''  mi%hi  be  appropriate. 

vantage  warrants.     The  teeth  and  l  ■  S-  government  statistics     show 

the  bucket  front,  which  must  bear  T,lilt  «>"  the  average  they  last  from 

the  brunt  of  the  attack  are  made  about  four  to  six  years.     And     in 

of  manganese  steel  which  is  bard  this   time,   how   many   scars   they 

and      tough.        These      properties  have  left  on  the  face  of  the  earth 

make  for  strength  and  resistence  no  one  knows ! 
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Safeguarding  the  Con- 
flagration Hazard 

(  Continued  from  page  55) 

thus  eliminating  the  main  objec- 
tion to  metal  shutters  and  doors. 
The  characteristics,  melting  and 
softening  of  any  glass,  whether  it 
be  wired  or  not,  when  exposed  to 
high  temperatures  can  be  pre- 
vented when  water  is  sprayed  on 
it  by  open  sprinklers.  The  effi- 
ciency of  wire  glass  and  shutters 
is  increased  nearly  one  hundred 
percent  by  the  proper  installation 
of  approved  open-head  sprinklers. 
This  is  well  illustrated  by  an  ac- 
count of  the  Utica  conflagration  in 
1905.  The  Utica  manual  training 
school  was  equipped  with  only 
open  sprinkler  window  protec- 
tion. Fire  completely  destroyed 
a  department  store  at  an  average 
distance  of  25  feet  from  the  school 
but  not  one  of  the  twelve  windows 
protected  by  six  open  sprinklers 
was  even  as  much  as  cracked  by 
the  fire.  The  opinion  was  that  the 
sprinklers  saved  the  school  build- 
ing from  destruction  by  lire.  It 
was  impossible  to  install  any  sort 
of  shutters  on  the  windows  be- 
cause of  the  smallness  of  the  piers 
between  them. 

In  the  elimination  of  the  confla- 
gration hazard  prevalent  only  too 
often  in  every  city  in  this  country, 
the  fire  protection  engineer  has 
done  considerable  by  supplying 
the  needed  devices  and  equipment. 
Now  it  remains  for  him  to  con- 
vince property  owners  and  con- 
struction engineers  of  the  necess- 
ity to  employ  such  devices  in  the 
construction  of  building  struc- 
tures. 

Different  conditions  of  construc- 
tion and  exposure  necessarily  call 
for  the  use  of  varied  types  of  ex- 
posure barriers.  The  most  desira- 
ble conditions  are  where  solid 
brick  or  concrete  walls  are  used 
and  where  window  openings  are 
properly  designed  with  metal  cas- 
ings and  wired  glass,  equipped 
with  metal  shutters. 

It  is  certain  that  unless  greater 
care  be  taken  in  building  con- 
struction this  ever  prevalent  haz- 
ard cannot  be  eliminated.  The 
use  of  even  the  poorest  forms  of 
protection  would  necessarily  im- 
prove exposure  conditions  and 
help  to  safeguard  life  and  proper- 
ly from  such  perilous  conditions 
as  have  been  encountered  in  our 
history. 


The  Canal  Era  In 
Pennsylvania 

(Continued  from  page  43) 

Hollidaysburg  was  at  the  foot 
of  the  main  ridge  of  the  Allegheny 
Mountains.  In  the  next  36  miles 
which  separated  the  terminals  of 
the  Eastern  and  "Western  Divi- 
sions of  the  canal,  the  gradient 
rose  14(»l  feet  above  the  Juniata, 
to  fall  1200  feet  to  the  headwaters 
of  the  Conemaugh.  tributary  of 
the  Ohio.  This  barrier  was  over- 
come by  a  system  which  was  the 
marvel  of  its  age:  The  Allegheny 
Portage  Railroad.     Visitors  from 


lind  Boy 
that    thint 


O    say    what 
Light, 

Which   I   must  n 
What    arc    the     bl 
sight, 
0   tell    your  poor   blind  I 


;ings 


called 
>/     the 
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of  wonderous  things 


Yon  say  the  sun  shines  bright: 
I  feci  him  warm,  but  how  can  hi 
Or  make  it  day  or  night? 

My   day   or    night    myself   I    make 
Whene'er   I  sleep   or  play; 

And   could   I   ever   keep   aivake 
With  me  'twere  always  day. 

When  hea-y  sighs  I  often  hear 
You    mourn    my   hapless   woe; 

But  sure  with  patience  I  can   beat 
A   loss  I   ne'er  can   know. 

Then    let   not   what   I   cannot   luivi 
My  cheer  of  mind  destroy  : 

—C.    Cibber 


all  over  the  world  came  to  wonder 
at  its  boldness  and  write  about  it 
in  grandiloquent  terms.  David 
Stevenson,  the  famed  English 
engineer,  described  it  as  "the 
boldest  and  most  difficult  project, 
with  which  only  the  Mont  Cenis 
Highway  could  compare."  Charles 
Dickens  in  his  "American  Trav- 
els" devotes  several  pages  to  its 
thrills. 

At  Johnstown  the  canal  was  re- 
sumed along  the  Conemaugh.  At 
Freeport  it  crossed  the  Allegheny 
River  on  a  high  wooden  acque- 
duct,  thence  following  this  river 
to  a  point  opposite  Pittsburgh. 
Here  Roebling,  who  was  later  to 
build  the  Brooklyn  Bridge,  span- 
ned the  river  with  a  cable-suspen- 
sion acqueduct.  This  section  was 
104  miles  long  and  had  66  locks. 

The  Canal  and  Portage  Railroad 
were  opened  for  business  in  1834. 


Traffic  was  heavy  for  many  years. 
Philadelphia  prospered.  Pitts- 
burgh boomed  as  a  great  manu- 
facturing and  steamboat  city. 
Crude  blast  furnaces  appeared  at 
every  ore  bank ;  the  forest  disap- 
peared and  the  land  was  plowed. 
With  such  encouragement,  the 
state  extented  the  State  Works  in 
all  directions,  until  in  1840  it  own- 
ed 60S  miles  of  canal  and  118 
miles  of  railroad.  In  addition 
there  was  some  250  miles  of  priv- 
ately owned  canal  in  the  state. 
But  the  system  became  a  football 
of  Pennsylvania  politics ;  and  an 
expensive  one.  In  spite  of  the 
money  lavished  on  the  system  the 
"Pennsylvania  Public  Works" 
could  only  carry  one-fourth  of  the 
Erie  Canal's  traffic.  The  slowness 
of  the  inclines,  the  necessity  of 
'breaking  bulk'  and  four  months 
of  winter  were  tremendous  handi- 
caps. Baltimore's  "B.  &  O.  R,  R," 
was  threatening  to  soon  divert 
traffic  to  their  all-rail,  all-year 
route. 

In  1847  the  people  authorized 
the  governor  to  lease  the  Phila- 
dephia-Columbia  R.  R.  to  a  cor- 
poration who  would  also  be  allow- 
ed to  build  a  railway  parallel  to 
the  Main  Line  Canal.  So  began  the 
Pennsylvania  Railroad  and  so 
perished  the  Main  Line  Canal  of 
neglect  after  twenty  years  of  serv- 
ice. The  entire  Main  Line,  canal, 
railroad,  and  portage,  together 
with  much  valuable  terminal 
property,  costing  the  state  15  mil- 
lions was  sold  to  the  railroad  com- 
pany for  ~y2  millions.  Many  of 
the  branch  canals  were  operated 
for  some  years  moving  anthracite 
coal  to  seaboard  until  the  flood  of 
1889  damaged  them  beyond  re- 
pair. 

By  1850  canal  building  was  at 
an  end ;  the  railroads  had  won  the 
field.  None  of  the  canals,  save 
the  Erie,  had  begun  to  repay  in 
tolls  the  interest  on  the  cost  of 
construction.  The  states  which 
had  entered  so  eagerly  on  the  ca- 
nal program  were  left  with  im- 
mense debts  which  wrecked  their 
credit  for  two  decades,  and  in  sev- 
eral cases  led  to  repudiation.  Yet 
we  cannot  criticize  these  old  time 
promoters  and  builders:  theirs 
was  a  transition  period  between 
the  stage-coach  and  the  steam 
train.  They  filled  the  insistent 
demand  for  better  transportation 
as  best  they  knew  how.  After  all, 
nothing  worse  happened  to  their 
canals  than  is  happening  today  to 
the  elecritc  interurbans.  and  per- 
haps to  the  branch  railways. 
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Chicago's  New 
Outer  Drive 

(Continued  from  page  59) 

pile  of  sand  or  gravel  is  rather 
dry  the  material  tends  to  increase 
in  moisture  content  as  it  is  used. 
It  was  necessary  to  keep  a  care- 
ful check  of  moisture  in  the  aggre- 
gate throughout  a  pour  in  order 
to  avoid  variation  of  the  water 
cement  ratio. 

A  water  cement  ratio  of  0.9,  as 
used  for  Class  I  concrete,  means 
6J4  gallons  of  water  per  sack  of 
cement.  A  typical  mix  on  this 
basis  would  be,  for  one  batch. 
6  bags  of  cement. 

1610  lbs.  of  sand,  weighed  dr\ 

2030  lbs.  of  stone,  weighed  dry. 

i0l/2  gals,  of  water. 

A  number  of  test  cylinders  were 
cast  at  every  stage  of  the  work 
and  at  a  number  of  intervals 
throughout  a  pour.  Strength 
values  indicated  the  correctness  of 
the  proportioning  by  being  well 
above  the  minimum  required  in 
every  case.  For  the  mix  outlined 
above,  water  cement  ratio  0.9,  the 
strength  values  for  a  6  x  12  cyl- 
inder were : — 

At  7  days— 2653  lbs.  per  sq.in. 
"  14  days — 3148  lbs.  per  sq.in. 
"    28  days — 3661  lbs.  per  sq.in. 

Special  precautions  are  to  be 
taken  in  cold  weather,  both  as  to 
heating  of  materials  and  placed 
concrete  and  in  strengthening  the 
mix.  The  initial  temperature  of 
the  concrete  after  being  placed 
must  be  80  degrees  Farenheit  and 
the  surrounding  air  must  be  kept 
at  least  60  degrees  Fahrenheit  for 
seven  days.  This  is  done  by  the 
use  of  salmanders  and  tarpaulins, 
though  no  concrete  has  been 
poured  this  year  in  weather  cold 
enough  to  warrant  these  precau- 
tions. 
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Arc  Welding  In 
Steel  Construction 

(  Continued  from  poor  57  ) 

ciliated  value  of  0.97  inches.  This 
close  agreement  between  the  two 
values  shows  that  the  .same 
theory  of  structures  used  for 
riveted  structures  can  he  em- 
ployed for  welded  design  with 
equal  safety. 

The  fact  that  welding  is  no 
longer  in  the  experimental  stage, 
is  evidenced  by  the  uniformity  of 
results  obtained  in  the  large  num- 
ber of  tests  mentioned  above. 
These  tests  were  performed  by  a 
great  number  of  welders  working 
in  a  routine  manner  so  that  the 
tests  are  a  true  index  of  the 
strength  to  be  expected  ou  ordin- 
ary building'  construction  work. 
Welding  can  now  be  assigned  to  a 
definite  place  in  the  structural 
steel   industry. 

Professor  Frank  P.  McKibben 
of  the  General  Electric  Company 
has  prepared  a  set  of  specifica- 
tions which  have  been  used  in  al- 
most identical  form  on  six  recent- 
ly constructed  buildings.  Con- 
tained therein  is  the  set  of  quali- 
fication tests  w  h  i  c  h  w  elders 
should  be  required  to  pass  before 
being  permitted  to  work  on  a 
building.  The  test  pieces  are 
shown  in  the  accompanying  draw- 
ings.    The  tests  are  as  follows : 

Tap  Welds  "L":  Welders  may 
be  required  to  weld  two  or  four 
sample  lap  joints  each  consisting 
of  two  'jxBxS  inch  plates  clamp- 
ed one  on  the  other  with  an  off- 
set of  14  inch  on  the  six  inch  side. 
A  full  '.i  inch  fillet  is  then  made 
along  one  edge.  Upon  cooling, 
the  specimen  shall  be  torn  apart 
by  wedging  at  the  unwelded  six 
inch  edges  and  the  fractured 
metal  examined  for  proper  fusion 
with  both  plates,  for  density  and 
texture  of  weld  metal,  for  good 
penetration  into  the  right-angle 
corner  of  the  fillet,  and  for  free- 
dom from  gas  holes  and  other  de- 
fects. 

Butt  Welds  "B":  Two  speci- 
mens each  consisting  of  two 
llx'jxll'  inch  pieces  should  be 
butt  welded  witli  a  double-joint  as 
shown,  one  in  the  vertical  posi- 
tion, the  other  horizontal.  Each 
sample  plate  shall  be  ground  or 
machined  so  that  the  joint  is  re- 
duced to  the  thickness  of  the 
plate.  Standard  2  inch  width 
specimens  arc  then  cut  from  these 


sample  plates  and  tested  in  ten- 
sion. The  average  tensile  strength 
of  the  samples  tested  shall  not  be 
less  than  45,000  pounds  per  square 
inch  and  the  lowest  shall  be  not 
less  than  40,000  pounds  per  square 
inch. 

Fillet  Welds  "F":  Each  welder 
should  be  requested  to  make  at 
least  two  sample  test  pieces  as 
shown  at  "F".  Each  specimen 
shall  consist  of  two  main  plates 
4x1x12  inches  placed  in  line  with 
a  '2  inch  space  between  their 
ends.  These  plates  shall  be  cover- 
ed by  two  3x^x6^  inch  splice 
plates  welded  by  eight  4xJ^x^ 
inch  fillet  welds  as  shown.  The 
specimens  are  to  be  tested  in  ten- 
sion to  determine  the  shearing 
strength  of  the  fillet  welds,  which 
should  average  11,700  pounds  per 


Ix  Memoriam 


A  child's  a  plaything  ft 
Its  pretty  tricks  we  I 


for  a   longer  spac 
and  toy  it  by. 


But  I  knew  one  that  to  itself 
All  seasons  could  control: 

That  would  hair  mock'd  the  sensi 

of  fain 
Out  of  a  grieved  soul. 

Thou  straggler  into  loiing  arms. 
Young    climber    up    of    knees. 

When   I  forget  thv  thousand  wayi 
Then  life  and  all  shall  cease!  ' 


linear  inch  of  fillet,  and  should 
not  lie  lower  than  the  minimum 
value  of  10,100  pounds  per  inch. 
'There  are  several  advantages 
Jiat  welding  has  over  riveting, 
■ohief  among  these  is  the  elimina- 
tion of  noise,  which  in  these  days 
of  crowded  cities  is  of  paramount 
importance.  Another  important 
advantage  is  the  saving  in  cost. 
In  the  design  of  trusses  no  allow- 
ance need  be  made  for  rivet  holes 
in  tension  members  ;  consequently, 
their  cross  sections  may  have  a 
smaller  area.  In  the  fabrication 
of  plate  girders  web  stiffeners  can 
be  made  of  Hat  bars  welded  with 
their  edges  against  the  web,  thus 
eliminating  the  leg  of  the  angle 
lying  next  to  the  well  which  does 
little  or  no  good  in  the  riveted 
construction,  (iusset  plates  are 
eliminated  again  lessening  the 
weight  of  steel.  Other  advantages 


worth  mentioning  are  these: 
Erorrs  are  easily  corrected.  It  is 
much  easier  to  melt  a  fillet  away 
than  it  is  to  remove  a  row  of 
rivets.  A  stiffer  construction  is 
much  more  rigid  than  a  riveted 
one.  because  rivets  can  not  always 
be  made  to  fit  perfectly  tight.  The 
finished  work  is  neater  in  appear- 
ance and  is  easier  to  paint  than 
riveted  work.  The  accident 
hazard  due  to  falling  rivets  is 
eliminated.  Additions  can  be 
made  to  old  buildings  very  simply. 
.Members  may  be  strengthened 
without  a  great  deal  of  trouble. 
Arc  welding  recently  proved  its 
worth  in  the  strengthening  of  an 
important  railroad  bridge  on  the 
main  line  of  the  Erie  Railroad  be- 
tween New  York  and  Marion, 
Ohio.  As  part  of  an  extensive 
program  many  bridges  were  being 
reinforced  to  permit  the  use  of 
heavier  locomotives.  Many  of 
these  bridges,  which  were  of  the 
plate  girder  type,  were  reinforced 
by  cutting  out  flange  rivets,  add- 
ing additional  coverplates,  and  re- 
riveting.  Inasmuch  as  this  work 
was  done  under  traffic,  temporary 
falsework  was  necessary  to  sup- 
port the  girders  while  the  work 
was  being  done.  It  was  also 
necessary  to  disturb  the  track  in 
order  to  [dace  new  coverplates  on 
the  top  flanges,  and  as  this  had  to 
be  done  between  train  movements, 
it  was  very  difficult.  However  on 
one  bridge,  located  in  Akron,  the 
use  of  falsework  was  impractic- 
able because  of  the  presence  of 
other  important  tracks,  telegraph 
lines,  and  a  canal  under  the  bridge. 
Here,  the  use  of  arc  welding 
saved  the  day,  because  it  eliminat- 
ed the  necessity  for  falsework  and 
for  disturbing  the  tracks  during 
progress  of  the  work.  The  bridge 
consists  of  two  spans  each  ap- 
proximately KM)  feet  long,  one 
built  in  1903  and  the  other  in 
1911.  To  make  the  bridge  safe 
for  larger  locomotives  36  square 
inches  of  metal  had  to  be  added 
to  the  flange  of  the  older  span  and 
23  square  inches  to  the  newer  one. 
Plates  having  holes  large  enough 
to  go  over  the  rivet  heads  were 
welded  on  first;  then  solid  plates 
were  welded  over  them,  eliminat- 
ing entirely  the  necessity  for  re- 
moving the  old  rivets  or  disturb- 
ing the  structure  in  any  way.  The 
total  amount  of  steel  added  to 
these  two  bridges  was  63,000 
pounds.  This  is  merely  an  exam- 
ple of  the  many  advnatages  of  arc 
welding. 
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LINDE   PROCESS   SERVICE   IS   WITHIN 
ECONOMICAL    'PHONING    DISTANCE 

EVERY  user  of  Linde   Oxygen   is   privileged  to   call    upon   Linde 
Process  Service  for  assistance  or  advice  through   any  of  the 
25  Linde  District  Offices. 

Linde  Process  Service,  with  its  unequalled  background  of  scien- 
tific research  and  field  experience,  offers  every  facility  for  most 
effective  use  of  oxy-acetylene  welding  and  cutting.  Here  are  some 
of  the  things  it  has  done. 

In  the  Stale  of  Washington,  it  developed  a  Procedure  Control 
for  welding  band  saws,  thus  saving  the  lumber  industry  thousands 
of  dollars  in  replacement  costs. 

In  Iowa,  it  showed  a  hosiery  mill  how  to  alter  forms  used  in 
the  manufacture  of  silk  stockings,  and  helped  save  a  capital 
expenditure  of  $16,000. 

In  New  York,  it  showed  a  manufacturer  how  to  apply  iridium  to 
fountain  pen  points  economically  and  without  waste. 

Tomorrow's  engineers  will  be  expected  to  know  how  to  apply  the 
oxy-acetylene  process  of  welding  and  cutting  metals.  For  their 
assistance,  we  have  prepared  several  interesting  technical  book- 
lets explaining  how  this  modern  metal -working  process  is  used  in 
the  design,  construction,  and  fabrication  of  metal  parts  and  struc- 
tures. These  books  contain  newer  and  more  practical  material 
than  most  texts  and  will  form  a  helpful  addition  to  your  personal 
library.  Write  to  us  and  we  will  send  them  to  you  without  charge. 
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THYRITE 

— a  paradox 


I  N  search  for  a  material  with  the  characteristics 
'of  both  an  insulator  and  a  conductor,  General 
Electric  engineers  developed  Thyrite. 

Thyrite,  from  the  Greek  word  for  "gate/'  is  a 
new  ceramic  compound,  50  per  cent  stronger 
than  granite.  Its  outstanding  characteristic  of 
changing  automatically  from  an  insulator  to  an 
excellent  conductor  requires  only  an  increase 
in  applied  voltage.  Passage  of  current  through 
it  conforms  to  a  definite  law.  Its  performance, 
exactly  the  same  with  direct  or  alternating  volt- 
age, slow  or  fast  impulse,  is  unchanging. 

The  performance  of  lightning  arresters  using 
Thyrite  can  be  predicted  accurately  for  any 
operating  condition. 

The  development  of  Thyrite  was  accomplished 
by  college-trained  General  Electric  engineers 
— a  typical  achievement  in  one  of  the  countless 
fields  for  electrical  activity.  Preliminary  experi- 
ence in  the  Testing  Department,  where  younger 
men  are  in  training,  is  a  valuable  preparation 
for  responsible  positions  and  future  success. 
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One  eye  that  sees 
better  than  two 


equipment  from  effects  of 


Makers  of  telephone  equipment  cannot  rely  on  their  eyes  in  test- 
ing a  certain  type  of  coil  used  by  the  million  in  central  offices.  For 
greater  accuracy  they  utilize  the  "electric  eye"  or  photoelectric  cell. 
At  Western  Electric  this  uncanny  piece  of  apparatus 
"stares"  all  day  long  without  fatigue  recording  galvanometer  readings. 
d.  It  forms  a  vital  part  of  a  machine  for  automatically  separating 
perfect  from  imperfect  coils.  Its  use  is  typical  of  the  way  this  orgau-  ~^e"'L't  nLil'rn  eu'cuw. 
ization  puts  science  to  practical  advantage.  CL  Here  is  no  blind  fol- 
lowing of  tradition.  And  vet  new  methods  must  prove  themselves 
worthy  —  must  he  tested  as  carefully  and  as  thoroughly  as  the  tele- 
phones and  telephone  equipment  manufactured  for  the  Bell  System. 

Western  Electric 

Manufacturers  .  .  .  Purchasers  .  .  .  Distributors 
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Detonation  Sound  Evaluation 

And  Test  Data  of 

Multiple  Cylinder  Engines 


By  Daniel  Roesch 
Professor  of  Automotive  Engineering 


ETONATION  in  internal 
combustion  engines  i  n- 
volves  a  sound  increase  as 
well  as  pressure  and  temperature 
increases.  Test  methods  involv- 
ing the  detection  of  incipient 
knock  or  the  adjustment  of  some 
engine  variable  to  a  predeter- 
mined knock  intensity  are  usual- 
ly conducted  by  using  the  human 
ear  for  estimating  the  knock 
sound-intensity.  Instrumentation 
would  obviously  be  desirable  to 
avoid  the  personal  factor  and  to 
permit  definite  specification  of 
the  knock  intensity  in  numerical 
values. 

This  discussion  will  show  an 
evaluation  of  internal  combustion 
engine  noises  with  particular  ref- 
erence to  detonation.  The  results 
are  obviously  fragmentary  when 
the  potential  studies  are  consid- 
ered and  are  primarily  to  be  con- 
sidered as  indicating  the  possi- 
bilities although  specific  data  is 
submitted. 

Other  methods  of  obtaining  an 
index  to  the  degree  of  detona- 
tion which  are  favorably  consid- 
ered by  students  of  detonation 
are  the  Bouncing  Pin  which 
measures  pressure  and  the  Spark- 
Plug-Gasket  type  thermocouple 
which  measures  temperature.  The 
field  appears  to  be  well  covered 
by  Temperature,  Pressure  and 
Sound  Inspections. 

Some  time  ago  the  Outboard 
Motor  Manufactures  Trade  Asso- 


ciation desired  tests  which  would 
show  the  relative  noise  intensi- 
ties caused  by  the  exhausts  of 
various  Outboard  Marine  En- 
gines. The  instrument  used  for 
this  work  was  especially  designed 
by  the  C.  F.  Burgess  Laborator- 
ies, Incorporated,  of  Madison, 
Wisconsin,  for  the  Outboard  Mo- 
tor Association  and  has  been  suc- 
cessfully used  for  the  purposes 
intended.  The  Outboard  Motor 
Association  kindly  permitted  the 
writer  as  custodian  of  the  instru- 
ment, to  use  it  for  study  of  de- 
tonation noises.  Its  adaptability 
was  considered  better  than  var- 
ious other  instruments  which  had 
been  used  at  the  A.  I.  T.  Labora- 
tories up  to  that  time. 

Tests  were  made  upon  various 
multiple  cylinder  engines  which 
were  used  for  anti-knock  test 
work  with  evident  response  to  the 
detonation  noises  under  specific 
operating  conditions. 

The  instrument  includes  a  mag- 
netophone pick-up  which  gener- 
ates an  alternating  current  pro- 
portional to  the  impressed  sound 
wave.  This  is  amplified  by  vac- 
uum tubes  with  the  output  ener- 
gizing the  heating  element  of  a 
vacuum  thermocouple.  The  ther- 
mocouple generates  a  direct  cur- 
rent which  is  proportional  to  the 
mean  square  of  the  A.  ('.  current 
impressed  upon  it.  The  D.  C.  so 
produced  is  measured  by  a  galva- 
nometer whose  indication  is  there- 


lore  proportional  to  the  mean 
square  of  the  amplitude  of  the 
sound  waves.  Since  the  physical 
intensity  of  sound  is  proportional 
to  the  square  of  the  amplitude  of 
the  waves,  the  reading  of  the 
galvanometer  is  directly  propor- 
tional to  the  physical  intensity 
of  the  sound   waves. 

The  vox  is  defined  as  a  sound 
of  such  intensity  that  the  thresh- 
old of  audibility  has  been  reach- 
ed. Increase  the  sound  and  it 
can  be  heard — decrease  the  sound 
and  it  is  inaudible.  The  vox  is 
the  physical  unit  of  sound  or 
amounl  of  sound  energy  just 
audible  to  the  human  ear.  It 
may  be  expressed  in  ergs  per 
sq.  cm.  per  second  and  appar- 
ently there  is  no  available  stand- 
ard at  the  present  time. 

Decibel  is  a  unit  developed  by 
the  Bell  Telephone  Laboratories 
for  acoustical  instruments.  This 
is  the  same  as  the  older  unit 
called  T.  U.  for  Transmission 
Unit.  The  smallest  increment 
that  could  be  distinguished  as  a 
gain  or  decrease  in  loudness  for 
an  average  ear  was  found  to  be 
1/10  ,,f  the  logarithmic  value. 
This  was  subsequently  called  a 
decibel  and  is  expressed  as  ID  log 
10   'physical  units )=decibels. 

The  decibels  are  defined  as  the 
unit  of  audibility.  The  relation 
between  vox  and  decibels  is  as 
follows: — The  audibility  of  sound 
in  decibels  may  be  determined  by 
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taking  ten  limes  the  logarithm 
to  the  base  10  of  the  number  of 
vox.  <>ne  vox  has  an  audibility 
of  zero.  Ten  vox  have  an  audi- 
bilitv  iif  K)  and  100  vox  have  an 
audibility  of  20,  etc.     The  differ- 

and  [2  may  then  be  expressed  as 
[1-12  or  the  difference  in  decibels 
will  be 

10  Log  11-10  Los  12 

10  Log  11^12 

In  other  words  the  difference 
in  audibility  will  be  10  times  the 
logarithm  to  the  base  10  of  the 
ratio  of  the  two  sound  intensities. 

The  erg  per  sq.  cm.  per  second 
is  a  small  power  unit,  the  magni- 
tude of  which  can  be  better  ap- 
preciated by  correlative  relations. 
The  erg  is  a  dyne-cm  (work  unit) 
and  the  dyne  is  1/981  gram  (force 
unit)  or  approximately  one  one- 
millioueth  of  an  atmosphere.     Ten 
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nstrument  ot  interest  m 
g  these  relations  is  a  sound 
pressure  indicator  having  one  di- 
vision of  its  scale  equal  to  the 
pressure  of  one-fourth  of  a  dyne. 
The  dyne  is  approximately  one 
onc-niillioneth  of  an  atmosphere. 
This  is  known  as  the  Sound  Meter 
described  in  the  Journal  of  the 
Franklin  Institute.  Vol.  20S,  No. 
3,  September  1929,  by  Dr.  B.  E. 
Eisenhour  of  the  Riverbank  Lab- 
oratories. 

The  instrument  as  used  for 
Outboard  Motor  Exhaust  Noise 
Measurements  was  fitted  with  an 
exponential  horn  to  increase  the 
readings.  When  used  for  engine 
work-  a  rubber  noise-conveying 
tube  has  been  used  as  well  as  a 
direct  opening  to  the  magneto- 
phone   and    also    by    conveyance 


could  be  made  with  concentra- 
tion upon  some  local  spot  of  par- 
ticular interest.  Wave  interfer- 
ence may  become  very  trouble- 
some with  this  method  and  locali- 
zation is  difficult  because  of  good 
metal  conveyance.  The  instru- 
ment is  provided  with  a  gain  con- 
trol acting  in  a  similar  manner  to 
a  stepped  shunt  for  electrical  cur- 
rent measurements.  The  galvan- 
ometer scale  is  :!'_,  inches  long 
with  50  even  divisions.  Seven 
graded  multiplying  taps  arranged 
on  a  dial  switch,  permit  the  con- 
venient adjustment  to  give  multi- 
plying factors  up  to  oil)  or  an 
equivalent  scale  length  of  about 
150  feet  with  25,000  divisions.  The 
instrument  is  provided  with  A 
and  B  battery  voltmeters  and  an 
A.  C.  voltmeter  used  for  calibra- 
tion directly  from  a  110  volt  A.  C. 
lighting  circuit. 

In    most    of   the    tests   with    the 
Outboard     Instrument     the    value 
division  on  the  galvanometer 
(0.07   inches 
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turgess  Company 
furnished  an  Acoustimeter  with  a 
built-in  filter  arranged  so  that, 
either  all  frequencies  could  be  ac- 
cepted or  only  those  over  2000 
cycles  per  second.  This  instru- 
ment was  also  arranged  to  be 
used  in  conjunction  with  a  peak- 
pass  filter  or  frequency  analyzer 
designed  to  select  various  peaks 
of  I  be  sound  which  was  being 
picked  up.  A  magnetic  pick-up 
device  was  metallically  connected 
to  the  engine  in  most  cases,  and 
seemed  to  present  less  difficulties 
with  interference  than  airborne 
connections. 

Test  results  showing  perform- 
ance of  a  Hupp  four-cylinder 
engine  in  the  Automotive  Labora- 
tory of  the  Armour  Institute  of 
Technology  are  shown  on  the  ac- 
companying diagrams  and  mem- 
orandum. These  include  both  the 
variable  throttle  and  the  variable 
spark  advance  methods  of  test- 
ing. 

Figure  No.  1.  shows  results  of 
an  anti-knock  test  of  a  fuel  while 
using  the  spark-advance  method 
with  a  Hupp  four-cylinder  engine 
operating  at   1000   r.p.m.   and   5.8 
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to  1  volume  ratio.  Observations 
were  made  with  increasing  and 
decreasing  spark-  advance.  The 
general  engine  noises  are  indi- 
cated by  the  portion  of  the  curve 
between  10  Late  and  3  early. 
Incipient  knock  occurs  at  point  A 
and  severe  detonation  at  D.  These 
values  correspond  to  those  used 
for  specifying  knock  intensities 
at  A.I.T.  Laboratories  as  A,  B, 
I),  and  C.  Fuels  having  other 
anti-knock  values  will  be  dispos- 
ed to  the  right  or  left  of  the  line 
A-D  with  approximately  a  uni- 
form line  of  constant  noise  on  the 
Left  of  point  A  for  all  fuels.  In 
some  subsequent  tests  we  have 
found  indications  that  the  slope 
and  also  the  position  id'  the  sec- 
tion of  the  curve  to  the  lefl  of  A 
might  indicate  variations  of  gen- 
eral engine  noises  while  using 
various  fuels. 

Figure  No.  2,  shows  results  of 
an  anti-knock  test  of  a  fuel  while 
using  the  variable  throttle  and 
fixed  spark  method  of  testing. 
The  same  engine  was  used  in 
tests  shown  on  Figure  No.  1.  The 
spark  advance  was  10  early.  De- 
tonation in  various  degrees  oc- 
curred with  diminishing  throttle 
until  !)  to  in  inches  of  mercury 
depression  was  reached.  The 
points  to  the  right  of  this  load 
represent  engine  noises  and  in 
some  cases  of  extremely  light  load 
showed  increasing  values.  This 
is  attributed  to  bearing  loads  and 
slapping  of  parts  due  to  the  high- 
er relative  values  of  inertia  loads 
as  compared  to  gas  pressures. 
Considerable  irregular  burning 
and  possibly  some  missing  may 
have  occurred.  The  correspond- 
ing torque  or  horsepower  at  con- 
stant speed  is  also  shown  on  this 
sheet.  The  knock  evidently  dis- 
appears at  about  40  lb.  brake  load 
which     may    be    compared     to    a 
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maximum  brake  load  of  61  lb.  at 
-]  inch  radius.  The  torque  curve 
is  flat  for  a  short  interval  from 
wide  open  throttle  I  1.1  In.  Hg.) 
to  a  slightly  (dosed  throttle  (2.0 
In.  Hg.).  The  corresponding  in- 
terval in  the  Sound  Intensity 
curve  shows  an  increasing  detona- 
tion followed  by  a  gradually  de- 
creasing knock.  These  effects  may 
be  due  to  mixture  changes  in  one 
cylinder  or  to  distribution  changes 
between  cylinders.  Inspection  of 
the  actual  compression  pressures 
by  means  of  a  balanced  diaphragm 
type  indicator  failed  to  show  an 
immediate  drop-off  as  the  throttle 
was  closed  slightly  from  a  wide 
open  position.  This  is  considered 
of  sufficient  importance  to  war- 
rant the  making  of  a  compression 
vrs.  throttle  opening  curve  of 
every  engine  being  standarized 
for  anti-knock  test  work.  Evi- 
dently the  baffling  action  of  the 
buttertiv  valve  combined  with  the 


variable  velocity  and  ramming 
effects  near  the  end  of  the  suc- 
tion stroke  influence  these  char- 
acteristics and  have  considerable 
influence  on  the  shape  of  the  ini- 
tial portion  of  this  curve. 

Figure  No.  3,  shows  similar  re- 
sults to  Figure  No.  2,  made  three 
months  later  on  the  same  engine. 
The  increased  noise  at  17  inches 
of  Hg.  is  to  be  noted  and  also  a 
fair  check  on  noise  evaluation  for 
all  points. 

Figure  No.  4,  shows  the  results 
of  tests  on  seven  fuels  by  the 
spark  advance  method.  These  are 
made  at  5.8  to  1  volume  ratio  and 
represent  fuels  of  the  following 
approximate  characteristics : 

Fuels  No.  1  and  2  were  com- 
mercial non-premium  fuels. 

Fuels  No.  3  and  7  were  com- 
mercial premium  fuels. 

Fuel  No.  4  was  an  aircraft  fuel. 

Fuel  Xo.  5  was  a  cracked  fuel. 

Fuel  No.  6  was  a  benzol  blend. 

These  fuels  range  from  about  60 
to  80  octane  number  anti-knock 
rating  as  designated  by  the  Co- 
operative Fuel  Research  Sub- 
Committee. 

The  angled  loci  indicate  spark 
advance  for  the  same  knock  in- 
tensity (2.5  units)  for  all  fuels 
and  the  corresponding  spark  ad- 
vance necessary  to  produce  this 
knock   intensity. 

Figure  No.  5,  shows  a  compari- 
son of  the  anti-knock  properties 
of  seven  fuels  by  the  part  throttle 
method,  using  the  Burgess  Aeoust 
imeter  to  evaluate  the  detona- 
tion. The  test  procedure  was  to 
operate  at  5.1  inches  of  manifold 
(Continued  on  page  92) 


A  New  Development  Plan  For 
Engineering  Education 


In  the  past  few  weeks  there  hair  been  short  notices  in  the  daily  press  and 
elsewhere  of  the  inauguration  of  a  reorganization  plan  for  the  Institute.  There 
have  been  indications  of  vast  things  in  the  offing,  of  new  aativky,  of  a  greater 
breadth  and  wider  perspective.  In  this  article,  the  Development  Plan  'is  revealed, 
and  its  great  significance  pointed  out. 
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s'GINEBRING     educa 
tion    must    provide    the 


way  for  the  solution  of 
problems  in  the  Held  of  social  util- 
ity as  well  as  the  application  of 
scientific  principles  to  specific 
technical  problems.  The  strictly 
technical  professional  activity  is 
comprised  in  engineering,  but  it 
is  not  the  definition  of  it.  What 
engineering  education  must  have 
is  a  guiding  philosophy  based  on 
a  clearer  visualization  of  the 
place  of  engineering  in  modern 
life." 

This  quotation,  taken  from  a 
report  which  was  made  some 
time  ago  by  the  Chairman  of  the 
Board  of  Investigation  of  the  So- 
ciety for  the  Promotion  of  Engi- 
aeering  Education,  might  be  a 
compendium  of  the  results  of  a 
study  which  the  Trustees  of  Ar- 
mour Institute  of  Technology 
have  recently  completed.  The 
comprehensive  scope  and  exhaus- 
tive details  of  this  more  recent 
study  have  served  not  only  to 
demonstrate  the  profundity  of 
tin'  thesis  implied  in  the  quota- 
tion, 1  > nt  also  to  disclose  the  meth- 
od by  which  this  thesis  may  he 
established  as  a  working  guide  to 
the  future  development  of  a  col- 
lege of  engineering.  Out  of  it, 
ind I.  has  evolved  a  plan  for  de- 
velopment at  Armour  Institute 
of  Technology  which  "provides 
the  way  for  the  solution  of  prob- 
lems in  the  field  of  social  utility," 
—  a  plan  which  defines  that. 
"guiding  philosophy"  needed  in 
engineering  education. 

Two  years  ago  a  project  of  af- 
tiliation  hetween  Armour  Insti- 
tute and  Northwestern  Univer- 
sity was  laid  aside,  largely  be- 
cause details  of  the  plan  could  not 
be  worked  out  to  the  satisfaction 
of  both  institutions.  From  the 
discussions,  conferences,  and  ex- 
change of  opinions  which  took 
place   at   that   time,     however,     a 


new  idea  of  the  principles  and 
functions  of  engineering  educa- 
tion began  to  emerge.  This  idea, 
in  further  debate  began  to  as- 
sume a  more  and  more  definite 
shape,  until  it  finally  moved  the 
Trustees  of  Armour  Institute  to 
undertake  the  studies  which  they 
have  just  finished.  Briefly,  the 
idea  is  this. — that  the  day  has  ar- 
rived when  the  functions,  pur- 
poses, and  development  of  a  col- 
lege of  engineering  can  no  longer 
be  isolated  from  its  service  area; 
that  the  college  has  an  obligation 
not  only  to  the  student  whom  it 
graduates,  but  also  to  the  life  and 
activity  into  which  the  student 
must  fit  after  graduation,  and 
that  both  of  these  obligations  will 
lie  more  effectively  fulfilled  when 
the  college  has  set  up  an  efficient 
mechanism  by  means  of  which  it 
may  readily  adapt  its  courses 
and  methods  to  the  changing  re- 
quirements of  the  area  which  it 
serves.  And  they  felt  that  this 
necessity  for  increased  usefulness 
would  apply  particularly  to  a 
college  situated  in  a  highly  con- 
centrated industrial  area  like  Chi- 
cago. 

The  studies  which  this  idea 
have  prompted,  and  which  have 
consumed  five  months  of  the  most 
detailed  research,  may  be  divided 
into  two  categories:  a  survey  of 
engineering  and  architectural  ed- 
ucation in  America,  and  an  inves- 
tigation of  the  needs  of  the  Chi- 
cago industrial  area  in  terms  of 
engineering  education.  The  first 
study  included  a  careful  observa- 
tion of  the  methods  and  [tract  ices 
employed  at  twenty-six  index  col- 
leges of  engineering  throughout 
the  country.  Entrance  require- 
ments, curricula,  teaching  meth- 
ods, and  administrative  organiza- 
tions were  critically  examined. 
The  views  of  prominent  educators 
and  leaders  of  professional  so- 
cieties  were   sought      and      ascer- 
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in  the  elimination  of  practices 
which  have  demonstrably  out- 
lived their  usefulness.  Members 
of  the  faculty  of  Armour  Insti- 
tute drew  upon  their  experience 
to  give  valuable  asisstance  in  the 
studies. 

In  tlie  study  of  the  ( Ihicago 
area,  committees  appointed  by 
the  Board  of  Trustees  of  Armour 
Institute  interviewed  professional 
engineers,  architects,  and  indus- 
trial executives,  asking  for  their 
opinions  on  the  educational  re- 
quirements of  this  area.  Many 
large  corporations  formed  com- 
mittees from  their  staffs  to  draft 
recommendations  on  educational 
policies  and  methods  most  likely 
to  produce  the  kind  of  men  need- 
ed in  their  work. 

The  material  from  these  studies 
has  all  been  analyzed  and  corre- 
lated, and  it  serves  as  the  founda- 
tion for  the  development  pro- 
gram. The  plan  provides  for 
every  important  detail  of  an  edu- 
cational structure  which  embraces 
colleges  of  science,  engineering, 
and  architecture,  and  the  affiliat- 
ed institutions  which  combine 
greatest  breadth  with  utmost  use- 
fulness. 

Essential  characteristics  of  the 
new  school  may  be  considered  in 
two  croups:  the  internal  charac- 
teristics, having  to  do  with  en- 
trance requirements,  curricula, 
teaching  methods,  personnel  and 
unit  administration;  and  the  ex- 
ternal charact  eristics — placement 
of  graduates,  co-operation  with 
graduates  as  they  progress  in 
their  profession,  industrial  rela- 
tions, and  administration  of  the 
corporate  whole. 

Only  a  few  of  the  broader 
characteristics  of  the  plan  may 
be  outlined  in  this  discussion,  hut 
mention  here  of  a  few  high  points 
in  the  plan  of  development  may 
serve  to  suggest  the  completeness 
of  its  detail,  and  to  express  the 
guiding  philosophy     that     is     the 
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keynote  of  the  entire  program. 

In  the  first  plan,  entrance  re- 
quirements are  to  be  raised  sub- 
stantially. This  will  be  done  pro- 
gressively, so  that  no  hardship 
will  he  worked  upon  students  in 
the  transition  period.  Nothing  is 
more  important  to  the  results  of 
the  whole  educational  process 
than  the  persona]  fitness  of  the 
student  to  proceed.  And  it  is 
only  fair  to  the  applicant  that  if 
he  is  not  properly  prepared,  his 
energies  be  diverted  into  more 
useful  channels.  Moreover,  en- 
trance requirements  will  be  uni- 
fied with  elimination  mechanisms 
"in  course"  for  students  who  are 
found  to  be  defective  after  they 
have  entered. 

In  conjunction  with  the  eleva- 
tion of  entrance  requirements, 
and  in  order  to  have  a  large  num- 
ber of  fully  qualified  candidates 
for  admission  from  which  selec- 
tion can  be  made,  every  means 
of  publicity  and  public  education 
will  be  used  to  propagate  a  wide 
knowledge  of  the  nature  of  engi- 
neering education,  what  practice 
of  the  profession  requires  and 
leads  to,  and  who  is  best  fitted 
for  the  career. 

All  other  wholesome  means  of 
attracting  students  will  be  em- 
ployed. Sound  extra-curricular 
student  activities  will  be  fostered, 
and  will  include  athletics  in  the 
form  of  intramural  games,  games 
which  the  student  will  keep  up 
after  graduation,  and  inter-col- 
legiate sports  on  a  healthy  scale. 

Study  of  engineering  curricula 
makes  it  plain  that  these  courses 
have  not  always  been  planned  to 
suit  the  demands  put  upon  the 
engineer  by  his  position,  oppor- 
tunities, and  responsibilities  in 
after-life.  No  longer  can  consid- 
eration of  an  engineer's  useful- 
ness and  activity  be  confined 
within  the  narrow  limits  of  his 
purely  technical  range.  Only 
slightly  more  than  half  of  the 
graduate  engineers  in  employ- 
ment are  occupied  in  work  direct- 
ly relating  to  the  special  branch 
of  engineering  in  which  they  were 
educated.  And  this  includes  en- 
gineers of  all  ages.  As  they  grow 
older  and  assume  positions  of  re- 
sponsibility, only  thirty  percent 
are  finally  occupied  in  primarily 
technical  work,  and  one-third  of 
these  are  in  some  form  of  consult- 
ing which  ranges  over  broad  tech- 
nical fields. 

"The  trouble  with  most  of 
these  boys,"  said  a  vice-president 
of  one  of  Chicago's     large  public 


utilities  corporations,  speaking  of 
the  recent  chemical  engineering 
graduates  now  in  his  employ,  "is 
that  they  know  their  jobs  almost 
toi>  well.  They  know  their  own 
work  thoroughly,  but  they  don't 
know  anything  else.  They  can  do 
a  .job.  but  they  can't  make  a  good 
report  of  it.  And  they  haven't 
studied  enough  economics  t  o 
know  just  what  position  their 
work  occupies  in  the  vast  pattern 
of  modern   industrial   life." 

As  a  matter  of  fact,  most  stu- 
dents entering  the  four-year  un- 
der-graduate  engineering  school 
do  not  seek  to  make  themselves 
professional  experts  in  the  spec- 
ialized sense.  Most  of  them  are 
seeking  to  prepare  themselves  to 
tit  with  advantage  into  general 
technological  and  administrative 
positions  in  industry  and  even 
commerce.  Under  these  circum- 
stances, curriculum  should  com- 
bine a  sound  engineering  educa- 
tion with  a  broad  humanities  per- 
spective. Economics,  History, 
English,  Psychology  -  -  these 
should  be  stressed  more  than  they 
have  been  in  undergraduate  engi- 
neering curricula   in   the  past. 

So  the  new  school  will  offer 
four-year  courses  more  funda- 
mental in  character,  educating 
more  broadly,  and  giving  greater 
scope  to  the  fundamental  sciences, 
the  fundamental  studies,  and  the 
humanities  by  decreasing  the 
scope  of  the  special  or  profes- 
sional engineering  subjects.  The 
humanities  department  will  be 
greatly  enlarged  and  fortified. 

The  manual  training  functions 
of  shop-practice  courses  will  be 
abandoned  and  the  courses  com- 
pletely reorganized  w  i  t  h  dis- 
tinctly science  laboratory  con- 
cepts and  emphasis.  In  them, 
research  and  study  in  the  funda- 
mental processes  of  cutting,  bend- 
ing, forming,  and  drawing  metals 
and  other  stocks,  will  be  stressed 
in  the  hope  of  creating  a  science 
for  the  working  of  materials. 

Running  parallel  to  the  engi- 
neering departments,  a  school  of 
science  will  be  established.  Great 
expansion  in  the  field  of  the  basic 
sciences,  particularly  recent  de- 
velopments in  physics  and  chem- 
istry, makes  establishment  of  such 
a  school  or  department  necessary. 
A  bachelor's  degree  will  be 
awarded  as  in  the  engineering 
departments. 

Fifth-year  courses  will  be  es- 
tablished for  both  science  and  en- 
gineering students.  These  courses 
will  afford  an  intensive  education 


for  those  seeking  to  attain  a  high 
professional  and  specialized  stat- 
us in  their  chosen  field.  The  fifth- 
year  courses  will  be  based  on  the 
broad  fundamental  four-year 
courses  and  coordinated  with 
them  so  as  to  constitute  harmon- 
ious, unified,  five-year  periods  of 
Study  with  easy  transition  from 
the  undergraduate  to  the  grad- 
uate studies.  A  master  of  science 
degree  will  be  awarded  tor  com- 
pletion of  these  courses. 

Although  plans  for  the  school 
of  architecture  are  considerably 
more  complex  and  not  yet  com- 
pleted, if  is  likely  that  architec- 
ture, with  its  heavy  demands  on 
both  engineering  ami  the  fine 
arts,  will  he  made  a  five-year 
course  giving  a  much  greater 
opportunity  for  education  in  all 
activities  of  the  profession. 

Then  a  full  graduate  school  is 
to  be  established  with  well-de- 
fined programs  of  science  and  en- 
gineering research  and  study  for 
sixth  and  seventh  years.  The 
doctor's  degree  will  be  awarded 
on   completion  of  graduate  work. 

Another  feature  of  the  new 
school  which  probably  will  be 
most  useful  to  present  Armour 
graduates  is  the  establishment  of 
day  and  night  post  scholastic 
courses  which  will  be  given  in 
some  central  location  in  Chicago, 
or  in  centrally  located  points 
throughout  this  industrial  area. 
Graduates  will  turn  to  these 
courses  as  a  means  of  keeping 
abreast  of  latest  developments  in 
science  and   engineering. 

A  permanent  faculty  commit- 
tee on  educational  policy  is  to  be 
organized,  having  sub-committees 
to  deal  with  matters  of  curricu- 
lum and  method,  graduate  and  re- 
search work,  entrance  require- 
ments and  student  activities,  and 
personnel  and  placement.  This 
committee  will  have  the  contin- 
ual responsibility  of  studying  all 
these  phases  of  engineering  edu- 
cation for  the  purpose  of  devis- 
ing advanced  and  more  effective 
methods,  experimenting  with  the 
new  methods  developed,  and  mak- 
ing recommendations  and  instal- 
lations when  new  methods  are 
demonstrated    as   more    effective. 

A  personnel  and  placement  de- 
partment will  be  established  and 
extensively  developed.  It  will 
co-operate  with  the  well  organ- 
ized personnel  departments  of  in- 
dustries to  assist  in  the  proper 
placement  of  new  graduates.  This 
department  will  follow  and  study 
(  Continued  on  page  96) 


Designing  The  Modern 
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IIKX  one  stops  to  r 
that  for  about  six 
sand  years  Egypt 
only  tlic  structural  princip 
the  pest  and  lintel,  that  Greec 
lowed  with  the  same  prin 
though  with  a  refinement  a 
system  of  proportion,  and 
Rome  introduced  the  ma: 
arch,  one  must  also  realize 
up  to  fifty  years  ago  these 
t  h  e  o  n  1  y  principles, 
structurally  speaking, 
in  our  buildings. 

Then  came  steel  skel- 
eton construction,  now 
a  n  accepted  method 
over  the  entire  world. 
It  has     made      possible 

buildings,   and   has   in- 
creased the  rapidity  of 


type  building  in  the  country 
the  Home  Insurance  Build- 
designed  and  built  by  .Major 
j.  B.  Jenney,  architect,  in 
-84.  This  building  was  a  ten- 
•  structure  in  which  the  floor 
■;  were  carried  by  Bessemer 
and  w  rought  iron  beams  at- 
;d  directly  to  cast  iron  col- 
■<  embedded  ill  self-support- 
>rick  wall  piers. 


IslN 


must 


admit:  that  steel  and 
speed  are  two  of  the 
most  important  factors 
governing  American 
architecture  of  the 
present  time. 

The  real  beginning 
of  the  skyscraper  is 
not  so  definite  that  the 
index  of  history  can 
place  its  finger  upon 
any  one  date  or  any 
single  individual  as  de- 
serving all  the  honor. 
That  it  is  distinctly 
American  none  will 
question.  About  the 
year     1885     the     early 

ty| f     steel-skeleton 

construction  in  Chica- 
go, known  as  the  "Chi- 
cago Construction," 
gained  such  promi- 
nence in  this  city  as  to 
bear  its  name.  The  first 
outstanding    iron-skele- 


With  the  beginning  of  lofty 
building  construction  three  other 
problems  arose,  the  proper  solu- 
tion of  which  added  greatly  to 
the  progress  of  art.  Prior  to 
1870,  arches  of  four  inch  briek 
spanning  between  the  lower 
flanges  of  iron  I-beams  about  five 
feet  on  centers  was  the  standard 
so-called  "'fire-proof"  construc- 
tion. Corrugated  metal  was 
sometimes  used  in  place 
of  brick.  In  1871,  in 
Chicago  and  New  York. 
,^^  patents  were  taken  out 
>|  Wtt  for  flat  tile  arch  sys- 
f  I      terns     which     obviated 

both  of  these  effects, 
that  is,  the  exposing  of 
lower  flanges,  and  the 
objectional  ceiling  ef- 
fect. These  patents, 
with  slight  modifica- 
tions, are  still  used  in 
first-class  construction. 
A  great  saving  i  n 
weight  was  effected, 
also  a  level  ceiling  and 
protection  for  beam 
flanges.  The  patents, 
taken  out  at  the  time 
of  the  great  Chicago 
Fire.  were  doubtless 
given  birth  bv  that 
great  catastrophe,  al- 
though this  same  con- 
flagration exhih  i  t  e  d 
many  admirable  exam- 
ples o  f  fire-resisting 
brick    and   concrete. 

After  the  Home  In- 
surance Building,  1883, 
Chicago  took  the  lead 
in  skyscraper  construc- 
tion. The  Rookery 
Building,  of  w  h  i  e  h 
Burnham  and  K  o 0 t 
were  t  h  e  architects, 
was  built  in  1885-86. 
It  was  an  eleven  story 
structure  and  the 
(  Continued  an  pane  94  ) 
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ACTEEIOLOGY  is,  as 
as  sciences  go,  a  com] 
tively     n  e  w     science. 


alongside  of  many  of  the  so- 
called  "time  honored"  fields  of 
other  scientific  endeavor. 

There  is  the  general  contention 
among  chemical  men  that  bacter- 
iological engineering  is  but  a 
more  or  less  specialized  phase  of 
chemical  engineering.  Whether 
this  is  true  or  not  does  not  mat- 
ter fundamentally  because  the 
principles  involved  are  basically 
sound  regardless  of  the 
category  in  which  they 
are  placed. 

Bacteriological  engi- 
neering, as  it  is  consid- 
ered today,  is  the  basis 
of  some  of  our  largest 
industries.  First,  and 
probably  most  import- 
ant from  an  industrial 
viewpoint,  is  the  mat- 
ter of  fermentation, 
involved  in  such  mag- 
nitudinous  productions 
as  the  manufacture  of 
alcohol,  yeast,  cheese 
and  milk  products,  tan- 
ning, tannic  acid,  citric 
acid,  lactic  acid,  etc. 
Another  large  division 
is  in  the  matter  of  ster- 
ilization of  waste  pro- 
ducts, sewage  disposal, 
etc. 

Substances  of  biolog- 
ical origin  are  easily 
decomposed  witli  o  u  t 
materially  altering  the 
composition  or  intro- 
ducing a  substa  nee 
which  is  difficult  to  re- 
move. A  knowledge  of 
the  physiology  of  bac- 
teria and  their  rela- 
tionship to  their  chem- 


;  tar      teal   environment   is  most    tmport- 
iara-      ant    in    this    respect.     For    exam- 
al-      pie,    it    is  not   a   well   known    fact 
the      thai  liquids  or  solutions  on  flic  al- 
itioTi       kaline  side  of  neutrality  will  nev- 
er decompose,   although     on     the 
acid  side  decomposition  will  take 
place  to  a   considerable  degree. 

Of  the  various  fermentation  in- 
dustries, that  represented  by  the 
manufacture  of  the  many  com- 
mercial solvents  is  perhaps  the 
most  outstanding  example  of  our 
modern  bacteriological  engineer- 
ing. The  technique  of  the  simple 
sugar  and  yeast  fermentation  is, 
no    doubt,    somewhat   familiar   to 


Cooler 


flic  reader.  This  represents  what 
might  lie  called  a  normal  fermen- 
tation reaction  and  yields  the  bas- 
ic  chemical  raw  material,  ethyl 
alcohol,  which  finds  innumerable 
uses  in  industry  as  a  solvent  and 
chemical  reagent.  However,  the 
industry  has  not  been  satisfied 
with  the  "normal"'  transforma- 
tion brought  about  by  bacteria, 
and  hence,  one  of  the  recent 
trends,  especially  among  research- 
ers, has  been  the  artificial  modifi- 
cation of  certain  natural  fermen- 
tation phenomena.  One  of  the 
earliest  and  most  striking  of  these 
has  been  the  "side-tracking"  of  a 
normal  fermentat  i  o  n 
involving  the  produc- 
tion of  glycerol  by  the 
addition  of  sulphites  to 
s  u  gar  solutions  fer- 
menting under  the  in- 
fluence of  yeast.  At  one 
time  (during  the  war) 
this  method  was  being 
employed  in  Germany 
for  the  tremendous  pro- 
duction of  over  a  mil- 
lion kilogr 
month. 

The  industrial  em- 
ployment o  f  certain 
bacteria  t  o  produce 
acetone  and  butyl  alco- 
hol from  starch  mash- 
es or  sugar  solutions 
furnishes  a  more  re- 
cent example  of  an  ar- 
tificially modified  pro- 
cess. Thus,  if  acetic 
acid  is  added  to  the 
cultures,  under  appro- 
priate conditions,  an 
enhanced  yield  of  ace- 
tone is  obtained,  and 
amounts  to  about  80 
per  cent  of  that  which 
would  be  required  from 
the  condensation  o  f 
the  ketone  and  one 
( Continued  on  page  86 ) 
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at  high  pressure 
•e  down  to  some 
lower  pressure.  This  expansion 
is  accomplished  in  the  conven- 
tional engine  by  means  of  a  cylin- 
der and  piston  in  a  manner  simi- 
lar to  that  of  the  reciprocating 
steam  engine.  This  paper  is  only 
concerned  with  gasoline  engines 
operating  on  the  Beau-de-Rochas 
four-stroke  cycle.  In  this  cycle, 
the  events  are  as  follows:  on  the 
forward,  or  down,  stroke  of  the 
piston,  the  intake  valve  is  opened 
and  a  charge  of  air  and  gasoline 
is  sucked  into  the  cylinder;  on 
the  return  stroke,  the  valve  hav- 
ing closed,  Hie  charge  is  com- 
pressed; at  the  end  of  the  return 
stroke,  the  charge  is  exploded  by 
an  electric  spark,  and  the  heat  of 
combustion  raises  the  gas  (pro- 
ducts   id'     combustion,     nitrogen, 
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on  the  return  stroke,  the  exhaust 
valve  is  opened  and  the  burned 
gases  expelled,  except  for  those 
remaining  in  the  clearance  vol- 
ume. Considering  these  events, 
it  appears  that  the  work  obtained 
per  cycle  is  primarily  dependent 
on  the  conditions  of  pressure  and 
temperature  at  the  beginning  of 
the  expansion  stroke,  the  cylinder 
size  being  given.  These  condi- 
tions are.  in  the  main,  functions 
of  two  factors;  the  compressed 
pressure  of  the  charge,  and  the 
heat  available.  The  compressed 
pressure  of  the  charge  varies  with 
the  volumetric  compression  ratio 
of  the  engine  and  the  pressure  be- 
fore compression  which  may  he 
designated  "initial  pressure." 
The  heat  available  is  dependent 
on  the  weight  of  fuel-air  mixture 
present.  With  a  given  cylinder 
size,  the  weight  of  the  charge  var- 
ies directly  with  its  density.  The 
density,  in  turn,  varies  directly 
with  the  pressure  before  compres- 
sion, the  initial  pressure.  There- 
fore, by     increasing     the     initial 


sed. 


impressed 


pressure  of  the  charge  is  limited 
by  the  phenomenon  of  detonation. 
When  the  compressed  pressure 
of  the  charge  reaches  this  value, 
it  is  not  advisable  to  increase  the 
initial  pressure  for,  though  the 
mean  effective  pressure  may  in- 
crease, the  stresses  in  the  engine 
are  greatly  increased  by  the  de- 
tonation. Under  certain  condi- 
tions, the  initial  pressure  with  a 
natural  induction  system  drops 
off.  It  is  then  profitable  to  raise 
it  by  means  of  a  supercharger  up 
to  the  point  where  detonation  sets 
in.  One  condition  under  which 
the  initial  pressure  drops  off  is 
with  a  decrease  in  atmospheric 
pressure  as  in  operation  of  the 
engine  at  a  high  altitude.  This 
condition  is  common  to  aircraft 
engines.  Another  condition  un- 
der which  the  initial  pressure 
drops  off  is  that  of  high  engine 
speed.  The  resistances  of  the  car- 
buretor, manifold,  and  valve  pas- 
sages cause  the  initial  pressure 
to  drop  off  by  a  throttling  effect 
if  the  gas  velocities  thru  them  be- 
eome  high  enough.  This  condi- 
tion is  most  common  in  automo- 
bile engines  but  also  exists  in  rac- 
ing aircraft  engines. 

Two  systems  have  been  used  to 
accomplish  the  increase  of  initial 
pressure.       Only   one     is     widely 
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sor  is  placed  in  series  with  the  in- 
duction system  of  the  engine, 
either  before  or  after  the  carbu- 
retor, and  the  entire  volume  or 
air  or  mixture,  as  the  ease  may  be, 
passes  thru  the  compressor.  The 
other  system  is  termed  "supple- 
nted  induction."  On  the  suc- 
tion stroke  of  the  engine,  a  very 
rich  mixture  is  drawn  into  the 
cylinder.  Before  the  stroke  is 
quite  completed,  the  intake  valve 
is  closed  and  enough  air  forced 
into  the  cylinder  thru  another 
valve  to  bring  the  pressure  up  to 
the  desired  figure  and  to  provide 
for  the  combustion  of  the  excess 
gasoline. 

The  history  of  supercharging 
goes  hack  quite  far  in  the  history 
of  the  gasoline  engine.  Results 
of  practical  value  were  not  ob- 
tained until  an  incentive  was 
provided  in  the  Great  War.  Alti- 
tude is  an  advantage  in  air  fight- 
ing. The  power  of  an  engine 
falls  off  with  increasing  altitude 
until  equilibrium  is  reached  be- 
tween the  horsepower  available 
and  the  horsepower  required  to 
drive  an  airplane.  The  height  at 
which  this  occurs  is  called  the 
"ceiling"  of  the  plane.  By  the 
use  of  the  supercharger,  the 
ceiling  may  be  greatly  raised. 
Experiments  with  the  use  of  the 
supercharger  had  not  progressed 
far  enough  by  the  end  of  the  war 
to  enable  any  considerable  num- 
ber of  aircraft  to  be  so  equipped. 
These  experiments  have  been  con- 
tinue:! and  very  remarkable  re- 
sults obtained.  In  commercial 
aviation,  the  supercharger  is  used 
to  maintain  sea  level  power  up  to 
a      moderate      altitude.  About 

1!!-!:j,  the  supercharger  came  into 
use  on  automobiles  of  the  racing 
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great  decrease  in  initial  cylinder 
pressure.  The  supercharger  was 
applied  to  remedy  this  condition. 
This  enabled  engine  speed  to  be 
made  vfvy  high  with  the  horse- 
power always  increasing  with 
speed.  The  horsepower  output  at 
Lower  engine  speeds  was  also  in- 
creased, for  initial  pressure  starts 
In  drop  off  even  at  moderate  en- 
gine speeds.  Engine  speed  is 
now  limited  only  by  the  ability 
of  the  engine  to  function  mechan- 
ically,  speeds  as  great  as  8500  r.p. 
m.  having  been  attained.  In  1923, 
the  supercharger  was  also  applied 
In  a  regular-production  passengei 
automobile  by  .Mercedes-Benz 
Since     then,      various     passengei 
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the  vane  type  compressor;  and  -1  I 
the  centrifugal  compressor.  The 
first,  the  piston  compressor,  is  not 
used  because  of  its  bulk  and  vi- 
bration. The  second  and  third 
types  are  mostly  used  for  automo- 
tive work-,  while  the  fourth  is 
widely  used  on  airplane  engines. 

The  Hoots  blower  has  been  used 
for  aviation  work,  but  is  used 
chiefly  on  high  grade  automobiles 
and  European  racing  cars.  The 
operation  of  this  blower  may  lie 
explained  in  conjunction  with  fig- 
ure   1.    a.      The    two    rotors    are 
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The  vane  type  compressor  is 
made  in  several  different  forms. 
All  of  them  have  this  in  common  ; 
the  compression,  or  blowing  ac- 
tion, is  caused  by  the  rotation  of 
a  cylindrical  hub,  eccentrically 
placed  with  relation  to  the  en- 
closed circular  easing,  bearing 
vanes  whose  tips  follow  the  curv- 
ature of  the  casing.  Figure  1,  b, 
illustrates,  schematically,  the  ac- 
tion of  the  Cozette  compressor, 
the  best  known  of  this  type.  The 
false  rotor.  B,  and  the  rotor,  D, 
are  driven  at  the  same  speed.  Ail- 
enters  thru  ports  in  the  false  ro- 
tor as  indicated  by  Hie  arrows 
and  is  discharged  after  being 
compressed.  The  false  rotor  op- 
erates with  a  small  clearance. 
I  Continued  an  page  89) 
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Distortion  -  Factor 
Meter 

The  maximum  output  level  oi 
amplifiers  as  determined  by  the 
introduction  of  harmonies  is  now 
easily  measured,  as  the  result  oi 
a  development  by  a  large  radio 
corporation  of  a  distortion-factor 
meter.  This  meter  reads  the  to- 
tal harmonic  content  of  an  im- 
pressed wave  directly  on  a  poten- 
tiometer dial.  The  method  is  en- 
tirely visual  and  may  be 
used  in  a  noisy  locality. 
No  calibration  is  required 
and  the  manipulation  is 
simple. 

The  distortion  -  factor 
meter  consists  of  a  cali- 
brated potentiometer  and 
a  filter.  The  filter  is  so 
designed  as  to  cut  off 
sharply  above  400  cycles 
(the  test  frequency  for 
which  the  instrument  is 
designed)  and  has  an  ab- 
solutely flat  characteristic 
from  well  below  the  sec- 
ond harmonic  to  above 
the  fifteenth  harmonic. 

In  operation  the  signal 
being  examined  is  con- 
nected to  the  input  and 
passed    through    the   filter 

tal  harmonic  content  re- 
mains and  the  deflection 
caused  by  it  on  a  meter  is 
observed,  The  filter  is  Pll0toel, 
then  switched  out  of  cir- 
cuit and  a  potentiometer  adjusted 
until  the  output  of  the  instrument 
for  the  fundamental  is  the  same 
as  that  previously  obtained  on  the 
harmonics.  When  equal  deflec- 
tion is  obtained  the  total  harmon- 
ic content  of  the  wave  is  read 
from  the  potentiometer  dial. 

Gear  Lubricants 

Sulphurized  oils  and  greases 
especially  suitable  for  high-speed 
bearings,  speed  reducers,  and  other 
gears,  have  been  recently  intro- 
duced. The  lubricants,  which  are 
known  as  extra  pressure  lubri- 
cants and  are  available  in  either 
oil  or  grease  form,  range  in  vis- 
cosity from  s.  u.  100  sec.  at  100 
deg.  P.  to  350  sec.  at  210  deg.  P. 
with  a  pour  test  for  the  lower  vis- 
cosities as  low  as  minus  40  deg.  F. 


Photoelectric    Eye    Operates 

Spray    Guns    in    Priming 

Lumber 


Priming  coats  of  paint  can  now 
be  applied  to  lumber  with  the 
help  of  the  photoelectric  eye,  thus 
protecting  t  h  e  lumber  f  r  o  m 
change  in  moisture  content,  infec- 
tion by  fungus  growth,  etc.  Only 
recently,  there  has  been  designed 
a  spray  priming  equipment  using 
aluminum    paint    for  this  purpose. 


Parking  Problem  Solved  by 
Vertical  Parking  Machine 

Science  has  made  automobile 
parking  in  congested  areas  as  sim- 
ple as  pushing  a  button.  This 
statement  is  warranted  by  the  de- 
velopment of  the  new  vertical 
parking  machine. 

In   actual    service    this    unique 
tower  takes  the  cars  off  the  street, 
out   of  the   way  of  active   traffic. 
and  bouses  24  or  more     of     them 
above  a  ground  space  on- 
ly   slightly     larger     than 
that   occupied   by    a    two- 
ear  garage. 

When  this  machine  is 
used  in  a  public  garage, 
the    call    buttons    mav    be 


»ffi( 


The  new  equipment  operates  at 
a  speed  of  from  60  to  200  lineal 
feet  or  more  per  minute,  depend- 
in"'  on  the  speeds  of  the  convey- 

it  from  the  priming  machine. 
The  operation  is  entirely  auto- 
matic. The  priming  equipment  is 
in  the  form  of  a  spray  painting 
booth  with  apertures  through 
which  lumber  enters  and  leaves. 
As  the  lumber  leaves  the 
booth,  the  "flags"  are  released, 
allowing  the  light  beams  to  shine 
on    the    photoelectric    tubes    once 


chine   and     the    attendant 
pushes     a      button     t  h  a  t 

The  patron  drives  his 
car  on  the  cradel,  steps 
out  of  the  inclosure  and 
operates  a  small  hand 
lever.  This  gives  him  a 
check  showing  the  num- 
ber of  the  cradle  and  the 
time  of  parking.  Throw- 
ing the  lever  also  causes 
the  doors  to  (dose  and  a 
vacant  cradle  to  come  in- 
to position  at  the  drive- 
wax  level  behind  t  h  e 
doors     where     it     will     he 


tomer. 

Upon  returning  for  his  car,  the 
motorist  presents  his  check  to  the 
cashier  and  pays  for  the  storage. 
The  cashier  pushes  the  button 
corresponding  to  the  number  on 
the  check  and  by  the  time  the 
customer  steps  over  to  the  park- 
ing machine,  his  car  is  there  ready 
to  be  driven  off  the  cradle.  As 
the  ear  moves  away,  the  doors 
close  automatically.  Safety  de- 
vices make  it  impossible  for  the 
parking  machine  to  operate  auto- 
matically while  the  doors  are 
open  or  while  anyone  is  inside  the 
inclosure. 

•lust    as   elevators   gave   us   the 


rail 
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Fireproof  Wood. 

There  is  no  wood  that  will  not 
burn  in  the  natural  state,  but  Dr. 
I'.  (i.  Hildebrand,  the  well-known 
chemist  who  has  experimental 
laboratories  at  Springdale,  near 
Pittsburgh,  Pennsylvania,  has  dis- 
covered a  method  of  treating  any 
kind  of  wood  so  as  to  make  it  fire- 
proof, as  strong  as  steel,  and  as 
light  as  aluminum.  He  can  even 
take  chips  and  other  waste  pieces 
of  lumber  and  by  the  process  of 
cooking  the  wood  into  pulp  pro- 
duce materials  which  can  be  used 
in  the  place  of  metals,  bricks,  and 
asbestos.  First,  the  wood  is  chipped 
into  small  pieces,  ground  into  fi- 
ber, then  pressed  back  into  lum- 
ber of  fireproof  variety. 


New  Development  in  X-Ray  Tube 
Results  in  Improved  Performance 


Hunting  the  Atom. 


The  Bureau  of  .Standards  an- 
nounces the  discovery  that  the 
nucleus  of  an  atom  spins  on  its 
axis.  Scientists  regard  it  as  one 
of  the  most  notable  advances  ever 
made  in  atomic,  physics.  Almost 
simultaneously,  Dr.  Robert  J.  Van 
de  Graaf,  young  Princeton  physi- 
cist, announced  through  t  h  e 
American  Institute  of  Physics, 
the  development  of  a  new  type  of 
electrical  generator  capable  of 
producing  15,000,000  to  20,000.000 
volts  of  electric  current.  This 
voltage,  it  is  believed,  may  accom- 
plish the  breakdown  of  the  atom. 
The  California  Monthly,  an  alum- 
ni publication  of  the  Univcrsitj 
of  California,  prints  that  a  huge 
electro-magnet  has  been  installed 
in  the  university  to  be  used  in  an 
effort  to  break  down  the  compon- 
ent parts  of  the  atom.  This  mag- 
net weighs  eighty-five  tons,  being 
one  of  the  four  largest  in  the 
world. 

by  making  super  skyscrapers 
possible,  so  will  vertical  parking 
go  a  long  way  toward  the  solu- 
tion of  our  worst  traffic  problem 
in  those  areas  where  further  hori- 
ozntal  expansion  has  become  im- 
possible. 

The  first  commercial  installa- 
tion in  the  Loop  district  of  Chi- 
cago began  operation  recently 
and  negotiations  are  tinder  way 
for  a  number  of  other  machines 
in  several  cities. 

The  two  Chicago  machines  ac- 
commodate 48  automobiles  at  one 
time  and  occupy  a  ground  area 
only  32  by  24  feet.  They  are  105 
feet  high  and  constructed  entirely 
of  steel. 


thickness  of  glass  of  a  special 
ture  in  place  of  the  sixty-fou 
inch   thickness  of  the  more  m 

-lass,  by  changing  the  g n< 

cal  design,  and  by  increasing 
water-cooling  of  the  target, 
search  engineers  have  found 
possible  to  increase  very  con 
erably  the  voltage  at  which 
x-ray  tube  can  be  operated. 
using  such  a  tube  rays  so  p<>\ 


oled 


if  i 


ful  that  stereoscopic  pictures  re- 
vealing inner  secrets  of  four-inch 
steel  forgings  can  lie  obtained  in 
15  minutes,  instead  of  requiring 
hours  as  did  high-voltage  tubes  of 
previous  designs. 

Until  this  development  of  the 
past  year,  the  highest-voltage 
x-ray  tubes  available  commercial- 
ly were  operated  at  200,000  volts. 
Operation  of  these  thin  lime-glass 
tubes  at  a  higher  voltage  in- 
creased the  danger  of  destruction 
of  the  tube  as  a  result  of  high- 
voltage  surges  causing  a  break- 
down of  the  glass.  It  was  found 
that  a  very  heavy  glass  could  be 
used  and  that,  without  materially 
increasing  the  dimensions  of  the 
tube,  much  higher  voltages  could 
be  employed. 


A  Swimming  Pump 

A  novel  pump  under  the  name 
of  "swimming  pump"  has  recent- 
ly been  developed.  An  electric 
motor  with  a  vertical  spindle  is 
mounted  in  a  cylindrical  sheet- 
metal  vessel  of  sufficient  volume 
to  float  tlm  motor  and  the  centri- 
fugal pump  placed  outside  below 
the  motor.  This  arrangement  has 
the  advantage  that  it  is  easily 
transportable  and  requires  no  fix- 
ing, as  it  has  merely  to  be  dropped 
into  a  pool  of  water  and  is  ready 
to  work  as  soon  as  the  flexible 
cable  is  connected  up.  The  pump 
is  not  always  submerged  to  a  suf- 
ficient depth,  but  as  the  depth 
does  not  vary,  it  works  with  a 
minimum  lift  and  with  a  uniform- 
ly high  efficiency. 


Coal  Dust  Explosions  Drive  Motor 
for  Power  Plants. 
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sources  of  the  world.  The  ma- 
chine was  described  at  the  Inter- 
national Coal  Conference.  It  in- 
volves the  changing  of  the  igni- 
tionless,  crude  oil  burning  or  Dies- 
el type  of  internal  combustion  en- 
gine into  one  which  will  use  coal 
dust  for  fuel. 

The  new  dust  motors  have  been 
run  thousands  of  hours  and  are 
proving  exceedingly  satisfactory. 
The  motor  itself  is  essentially  a 
Diesel  engine  with  the  addition 
of  an  auxiliary  chamber  in  which 
the  dust  fn,d  is  prepared  for  ad- 
mission to  the  cylinder  h  e  a  d 
where  it  is  compressed  and  ex- 
ploded. 

Coal  pulverized  for  burning 
under  boilers  explodes  satisfactor- 
ily in  the  cylinder  head,  but  "Ital- 
ian Sanzza,"  a  meal  made  of  the 
residue  left  from  the  manufacture 
of  olive  oil,  and  ground-up  wood, 
have  operated  the  motor  just  as 
well.  

Gaxage  Doors   Opened  by  Auto- 
mobile's  Headlights 

The  "electric  eye"  lias  a  new 
task— a  task  that  puts  the  "Open 
Sesame"  of  "Ali  Paha  and  the 
Forty  Thieves"  to  shame.  Un- 
like the  fairy  tale,  not  a  word 
need  be  spoken  to  open  the  garage 
(Continued  from  page  87) 
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Make  The  Armour  Engineer  the   best  technical  college  publication  in  the  country. 

I  set  before  me  the  statue  of  a  celebrated  minister,  who  said  tliat  confidence 
was  a  plant  of  slow  growth.  Hut  I  believe,  however  gradual  may  be  the  growth 
of  confidence,  that  of  credit  requires  still  more  time  to  arrive  at  maturity. 


ARMOUR  INTERCOLLEGI- 
ate  athletics  are  expanding 
to  a  very  noticeable  degree  dur- 
ing the  spring  semester  of  1932. 
This  is  all  the  more  remarkable 
in  that  most  of  the  colleges  and 
universities  of  this  section  are  in- 
volved in  quite  extensive  pro- 
grams of  retrenchment  as  regards 
their  athletic  activity. 

The  annual  Indoor  Intercolli- 
ate  Invitational  Track  Meet,  to  be 
held  April  2nd,  has  been  greatly 
expanded  to  become  a  Relay  Car- 
nival, and  with  relay  events  to  at- 
tract lmth  universities  and  col- 
leges, bids  fair  to  become  one  of 
the  important  indoor  meets  of  the 
Central  West.  The  baseball  team 
has  become  a  member  of  the 
Northern  Intercollegiate  Confer- 
ence, and  as  such  will  engage  in 
home-and  home  contests  with  the 
teams  of  cadi  of  the  member  col- 
leges. Also,  an  expanded  non- 
conference  schedule  with  major 
opponents  will  be  arranged.     The 


swimming  team  is  enjoying  a  very 
successful  season,  and  is  drawing 
competition  from  an  ever  widen- 
ing area.  Southern  Illinois  and 
Indiana  colleges  and  Western 
Conference  universities  are  to 
be  met  in  this  and  following 
seasons. 

The  men  on  these  various 
sc|iiads  must  train  constantly  in 
order  that  our  teams  may  war- 
rant these  opportunities  at  major 
competition.  Much  hard  work 
and  a  vast  amount  of  time  is  en- 
tailed. 

Armour  will  obtain  a  great 
deal  of  needed  publicity  from  its 
widening  athletic  activity;  more 
public  interest  in  the  Institute 
will  be  aroused;  general  student 
support  will  be  needed  and  even 
demanded  in  order  that  these  ef- 
forts shall  not  seem  wasted  and 
appear  only  temporary.  It  is  to 
the  schools  and  to  the  individual 
student 's  direct  benefit  that  the 
name  of  Armour  be  brought  and 
held  to  the  public  eye. 

78 


A  PROMINENT  EDUCATOR 
of  our  day  has  said  that 
"Mediocrity  is  the  curse  of  our 
civilization."  The  interpretation 
is,  obviously,  that  too  large  a  pro- 
portion of  trained  men,  and  un- 
trained ones  too.  for  that  matter, 
are  satisfied  to  get  a  fairly  good 
position,  if  they  can,  and  sit  back 
and  relax  with  the  erroneous  at- 
titude that  their  days  of  intensive 
study  are  over.  Consequently, 
they  merge  into  a  condition  of 
stagnancy — they  become  mediocre 
— and  they  are  content  to  be  just 
another  "cog"  in  the  machine. 

College  students,  particularly 
those  studying  the  sciences  and 
various  professions,  have  a  golden 
opportunity  to  train  themselves 
so  that  they  might  rise  above  the 
common  levels  of  employment. 
This  advantage  buds  outlet  by  the 
time-honored  expediency  of  hard 
work.  It  cannot  be  denied  that  the 
intelligent  application  of  hard 
work  will  reward  a  man  with  just 
compensation.      If    a    student 'en- 
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deavors  to  develop  this  trait  by 
constantly  doing  his  best  in  his 
studies  he  will  gradually  assume 
the  habit  and  in  later  life  will  un- 
doubtedly be  a  success  in  his  pro- 
fessional field. 

The  old  proverb  that  says 
"what  is  worth  doing  at  all  is 
worth  doing  well  "should  always 
be  the  guiding  light  in  any  en- 
deavor for  there  can  be  no  doubt 
that  if  this  principle  is  followed 
success  is  an  inevitable  result. 
However,  those  men  of  mediocre 
standing  may  be  trying  to  do  their 
best  but  find  they  cannot  get 
ahead.  The  reason  is  probably 
this.  They  have  stopped  study- 
ing and  have  become  satisfied 
with  their  accumulation  of  knowl- 
edge— knowledge  that  may  even 
In'  obsolete  when  they  are  ready- 
to  apply  it.  Consequently,  other 
"pluggers"  who  are  benefitting 
by  their  own  hard  work,  perhaps 
at  the  expense  of  privation  of 
some  material  enjoyment,  forge 
ahead  to  the  top  of  their  profes- 
sion. 

There  is  one  definite  conclusion 
that  can  be  reached  and  relied 
upon,  that  hard  work  can  never 
injure  anyone  and,  in  the  great 
majority  of  cases,  will  often  draw 
the  line  between  just  another  job 
and  a  prominent  executive  posi- 
tion. 


lege  transfers  in  many  technical 
institutions  is  increasing  rapidly. 
A  year  or  two  of  college  work 
prim-  to  commencement  of  techni- 
cal study  is  a  distinct  asset  when 
it  may  be  managed.  The  study  of 
English,  Economics,  History. 
Languages,  Commerce.  Traffic, 
and  other  liberal  and  commerce 
subjects,  before  starting  the  very 
specialized  technical  courses  is  of 
a  very  great  and  real  benefit  to 
the  individual.  He  has  a  much 
clearer  perception  of  the  relative 
importance  of  the  technical  and 
general  studies,  and  with  his  more 
mature  mind  is  able  to  breast 
easily  the  strenuous  pace  which 
the  others  struggle  to  maintain  at 
great  effort.  When  he  is  gradu- 
ated from  an  engineering  course 
lie  leaves  with  a  well-rounded  pro- 
fessional training,  one  likely  to 
keep  him  a  lap  ahead  throughout 
life.  Anent  to  this  it  has  been  said 
that  the  competent  engineer 
should  know  "something  about 
everything,  and  everything  about 
something." 


IT  IS  BECOMING  MORE  AND 
more  apparent  to  those  inter- 
ested in  technical  education,  that 
it  is  predestined  that  tomorrow's 
industrial  and  financial  leaders 
will  be  engineers.  The  largest 
corporations  of  today  owe  their 
financial  success  to  engineering 
improvements.  The  engineering 
and  financing  are  so  closely  relat- 
ed in  such  organizations  that  a 
man  with  technical  training,  as 
well  as  financial  insight,  is  the 
man  best  suited  to  dictate  what 
should  be  done  in  many  of  the 
situations  that  face  a  large  cor- 
poration. His  greater  powers  of 
concentration  and  administrative 
ability  force  him  into  the  fore- 
ground of  business. 

The  instilling  into  our  technical 
graduates  of  the  qualities  neces- 
sary to  fit  them  for  such  positions 
has  resulted  in  major  changes  in 
engineering  curricula.  To  date 
there  has  been  no  tendency  to 
turn  our  technical  schools  into 
graduate  institutions;  the  en- 
trance requirements  as  yet  can  be 
met  by  high  school  work  alone. 
However,    the   proportion    of   col- 


WITH    STARTLING    CLAR- 
ity  the  words  of  Dr.  1 'res- 
ton    Bradley  may  be  recalled   at 

tins  time.  It  is  to  be  remembered 
that  at  the  Armistice  Day  Address 
at  Armour  last  year.  Dr.  Bradley 
stunned  his  audience  with  the  as- 
sertion that  within  ten  years  the 
United  States  will  have  been  a 
participator  in  another  war.  And 
so,  with  the  threatening  war 
clouds  present  in  the  far  east,  the 
eyes  of  the  younger  generation, 
as  well  as  those  of  older  genera- 
tions throughout  the  world,  are 
turned  toward  the  Orient.  But 
perhaps,  of  those  eyes  of  the 
younger  generation,  there  are 
none  as  important  as  those  of  the 
engineer.  It  was  the  engineer  who 
first  provided  the  materials  and 
cut  the  roads  so  that  man  might 
destroy  man,  not  only  his  physi- 
cal being,  but  his  trust  in  fellow- 
men,  his  family  ties,  his  idealism, 
and  his  cooperation. 

And  so,  just  as  the  engineer 
was  the  indirect  instigator  of 
war.  so  must  he  be  the  one  to 
bring  destruction  to  an  end,  thus 
paving  the  way  for  better  under- 
standing between  the  peoples  of 
the  world. 

Undoubtedly  our  generation 
will  be  able  to  do  little  more  than 
dig  the  soil  that  this  condition 
might  be  strong  enough  to  hold 
up  against  jealously,  hate,  and 
greed. 


And  thus,  in  the  ideas  of  Dr. 
Bradley,  it  is  for  the  engineer  to 
bring  the  world  closer  together 
by  the  use  of  his  learning  so  that 
instead  of  sending  worships, 
troops,  and  other  threats  of  blood- 
shed, broken  hearts,  and  ruined 
land,  we  have  peace;  a  peace  not 
bred  of  lengthy  documents  and 
misplaced  trust,  but  a  peace  em- 
anating from  good  will  and 
friendliness. 


THE  TRUE  OBJECT  OF  EDU- 
cation  is  the  instilling  in  the 
individual  of  the  essentials  of 
technical  knowledge,  and  the  de- 
veloping  of  his  sense  of  responsi- 
bility. The  former  is  usually  a 
matter  of  form,  and  in  most  men, 
is  generally  accomplished  in  time. 
It  is  the  latter,  his  sense  of  re- 
sponsibility, which  is  not  often 
brought  out  as  it  should  be.  One 
of  the  most  common  criticisms  em- 
ployers have  of  recently  graduat- 
ed men  is  their  inability  to  take 
the  responsibility  of  seeing  a  pro- 
ject through  to  its  completion. 

Our  present  system  of  higher 
education  is  very  much  to  blame 
for  this  deplorable  condition. 
Modern  teaching  methods  encour- 
age the  shifting  of  responsibility 
and  the  procrastination  which  will 
not  fit  into  the  present  day  picture 
of  a  good  employee. 

The  new  vogue  among  educa- 
tors, one  that  is  ever  increasing  in 
popularity,  is.  "Let  the  student 
seek  for  his  education  instead  of 
forcing  it  on  him.*'  The  Univer- 
sity of  Chicago,  with  its  newly 
installed  educational  system,  a 
close  counterpart  of  the  methods 
followed  in  European  educational 
centers  for  many  years,  is  at- 
tempting to  instill  this  new 
thought  into  active  use.  It  will 
undoubtedly  be  a  difficult  pro- 
gram at  the  start,  as  it  is  absurd 
to  expect  that  students  who  have 
been  brought  up  under  present- 
day  methods  will  suddenly  turn 
over  a  new  leaf  and  resolve  to 
work  in  a  course  where  no  definite 
dated  routine  is  scheduled. 

Responsibility  is  hard  to  culti- 
vate at  college;  it  is  against  the 
atittude  of  the  crowd.  However, 
until  our  colleges  can  produce 
men  who  will  capably  fill  respon- 
sible jobs  upon  graduation,  indus- 
try can  rightly  express  dissatis- 
faction with  her  recently  graduat- 
ed recruits. 


W.  S.  E. 

Col.  Henry  A.  Allen,  of  the  firm  of 
Allen  &  Vagtborg,  consulting  engi- 
neers, spoke  before  the  Armour  branch 
mi  Friday  morning,  February  5.  His 
tails  dealt  with  the  adaption  of  design 
to  locality,  emphasizing  the  great  ef- 
fect costs  had  upon  the  determination 
nf  the  actual  design.  He  cited  numer- 
ous    examples       of    the       above       where 

He  des. -rilved  a  personal  experience 
of  design  in  the  Hawaiian  Islands. 
The  problem  consisted  of  water  supply, 
lower,  and  irrigation.  His  account 
was  \erv  interesting  and  contained 
many   humorous  anecdotes. 

Hi.s  talk  closed  with  a  discussion 
that    engineers    just    out    of    school    were 


nt 


lersonal  needs. 


A.  I.  Ch.  E. 

The  members  of  the  A.  1.  Ch.  E.  were 
privileged  to  hear  Bruce  K.  Barton, 
a  patent  attorney  for  the  Standard 
Oil  Company  of  Indiana,  discuss  the 
complexities  of  patent  law  at  a  meet- 
ing held  Friday,  January  15,  in  Science 
Hall.  The  growth  of  the  government 
patent  law  department,  the  intricacies 
of  modern  law,  and  the  method  of 
patent    application    were    all    outlined. 

At  a  meeting  held  on  February  19, 
the  annual  award  of  the  professional 
chapter  of  the  Institute,  a  gold  schol- 
arship pin,  was  awarded  to  Harold 
Goldman  for  having  attained  the  high- 
est average  in  the  chemical  engineer- 
ing department    among   the   freshmen. 

Friday  morning.  February  26,  -aw  a 
Joint  meeting  conducted  with  the  local 
chapter  of  the  A.  S.  M.  E.  The 
speaker  was  Mr.  Dedo  of  the  Ethyl 
Gasoline  Corporation.  His  topic  was. 
Anti-Knock  Gasoline.  The  effect  of 
tetra  ethyl  lead  upon  the  knocking 
properties  was  conclusively  shown  with 
the  aid  of  an  internal  combustion  en- 
gine. The  eting  was  of  such  inter- 
est, that  more  lectures  of  this  type 
will    be    oiven    in    the    near    future. 


A.  C.  S. 

At  a  joint  meeting  of  the  Chicago 
Section  of  the  American  Chemical  So- 
cietv  and  its  Petroleum  Division  held 
Friday  night,  January  22,  Mr.  T.  A. 
Bovd,'  of  the  research  laboratories  of 
General  Motors  Corporation,  spoke  on 
"Chemical  Researches  in  Engine  Com- 
bustion." The  relationship  between 
chemical  constitution  a  n  d  t  h  e 
"knock"  properties  of  the  various 
hydrocarbons    was    pointed    out. 

'(In  Friday,  February  in,  another 
meeting  was  held  at  the  Midland 
Club.  The  speaker  was  Dr.  S.  1'. 
Kock. 


OUR  VAESITY    CAPTAINS 

Swimming- 
Andrew  H.  Weston 
"Andy"  Weston,  a  senior  in  the  de- 
lartment  in  the  electrical  engineering, 
s  pilot  of  the  Armour  Tech  swimming 
squad.  During  the  short  time  he  has 
leeu  here,  Andy  lias  proved  thorough- 
v  capable  of  maneuvering  a  competent 
irray  of  swimmers  through  a   very  suc- 

Andy  is  a  product  of  Stockholm 
Sweden.  After  graduating  from  Til- 
Ion  Tech,  he  attended  Crane  Junior 
'ollege    and    competed    in    several    meets 


J    J^ 


Andrew   H.  Weston 

ine's  colors.  After  two  years 
iig  there,  he  enrolled  at  Ar- 
ouicklv  displayed  his  prowess 


A  great  deal  of  his  spare  time  was 
spent  in  the  water.  This,  combined 
with  his  natural  ability,  carried  away 
many  laurels  in  strong  competiton.  His 
list  of  conquests  in  this  field  is  quite 
long.  Any  long  distance  swimming  con- 
test seems  to  appeal  tn  Andy  only  too 
greatly.  This  is  evidenced  by  the  num- 
ber of  marathon  swims  in  which  he 
has  participated.  Some  races  have  ex- 
ceeded   twenty    miles. 

was  awarded  oar  captain  for  winning 
the  I'll  mile  swim  at  Quincy,  Illinois. 
Other  trophies  may  lie  counted  in  his 
vast  collection.  For  two  consecutive 
years,  Weston  has  won  the  Chicago- 
Rogers  Park  Lake  Swim.  As  a  re- 
ward,  two   silver  merman    statues   have 

1 n    presented   to   him.      As  a   means   of 

keeping   in   condition.    Andy   acts  as    life 


A.  I.  E.  E. 

The  Armour  branch  of  the  A.  I.  E.  E. 
held  its  first  meeting  of  the  year  on 
January  8  in  Science  Hall.  Four  reels 
of  motion  pictures,  donated  by  the 
General  Electric  Company,  were  shown. 
They    covered    the    following    subjects: 

1.      Conquest    of   the    Cascades. 

2  3.      Induction     Voltage    Regulators. 

4.      Vitreous  Enameling  Process. 

The  pictures  illustrated  the  remark- 
aide  accomplishments  of  the  modern 
electrical    engineer. 

A  talk  on  mercury  arc  rectifiers  was 
given  on  January  22.  The  speaker  was 
Mr.  Cassidy  of  the  General  Electric 
Company.  The  principles  of  rectifica- 
tion, the  modern  use  of  rectifiers  and 
their  future  use  was  explained. 

E.  K.  Chillierg,  another  member  of 
the  Genera]  Electric  Company,  was 
the  speaker  at  a  meeting  held  on  Fri- 
day. February  19.  His  topic.  Building 
Network,  considered  the  care  and 
protection  required  to  insure  constant 
electrical  service  in  large  buildings 
where  the  continuity   of  service  is  ab- 


A.  S.  M.  E. 


Mr.    R.    E.    Turner,    managing    editor 

on  January  15  to  the  members  of  the 
Armour  branch  of  the  A.  S.  M.  E.  on 
the  subject  of  "Advancement  in  Gen- 
eration of  Power."  The  many  im- 
provements and  developments  in  this 
field    were    pointed    out. 

(In  Friday.  February  26,  a  joint 
meeting  was  held  with  the  local  branch 
of  the  A.  I.  Ch.  E.  The  speaker  was 
Mr.  Dedo  of  the  Ethyl  Gasoline  Cor- 
I  oration.  The  lecture  was  exceeding- 
ly interesting  and  it  is  hoped  that  more 
lectures  of  this  type  will  be  held  in 
the   future. 


F.  P.  E.  S. 


The  I- ire  Protection  Kneineering 
Society  held  its  first  meeting  of  1932 
on  January  22.  The  chief  instructor 
of  the  Fire  Department,  "Smoky" 
Rogers,  was  the  speaker  for  the  occa- 
sion. The  gathering  was  novel  in  that 
it  was  conducted  on  a  classroom  basis, 
passing  out  a  sheet  containing  a  true- 
false  quiz  on  tire  protection  principles. 
After  the  "exam"  an  informal  dis- 
cussion   was    held. 

Plans  are  now  under  way  for  a 
smoker  to  be  held  sometime  in  April 
or    Mav. 


Weston  's  work   on  the  squad   has  con  - 

tinned    to    I xcellcnt.       His    fine    work 

throughout  his  career  has  earned  him 
a  membership  to  the  Honor  "A"  So 
ciety.  Due  to  his  musical  ability 
Weston  has  also  been  claimed  by  Pi 
Nu    Epsilon,   the    honorary   musical   fra- 
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Basketball    Squad    Brings 
Season  to  a  Close 

Armour  Tech's  squad  of  basketeers 
has  turned  in  a  very  commendable 
list  of  victories.  Considering  the  sea- 
son's schedule,  which  was  one  of  the 
hardest  ever  arranged  for  Armour,  the 
team  has  shown  itself  to  be  superior 
to  many  of  the  various  strong  college 
aggregations.  Teams  such  as  Michi- 
gan State  Normal,  De  Kalb  Normal, 
and  Detroit  City  College  either  headed 
their  respective  divisions  or  were  very 
close  to  the  top. 

The  competition  offered  by  Armour 
against  the  strong  Ypsilanti  squad,  at 
Michigan,  is  to  be  commented  u 
The  Tech  aggregation  has 
won  exactly  seven  of  its 
games  and  has  only  six  de- 
feats chalked  up  against  it. 
The  scores  of  a  number  of 
the  losses  were  decidedly 
close.  On  the  other  hand, 
quite  a  number  of  victor- 
ies have  been  by  large 
margins.  The  team  defeat- 
ed Wheaton,  Crane,  Au- 
gustana,  and  "Y"  College. 

Against  the  strong  "Y" 
College  .squad,  Armour 
opened  a  series  of  surprise 
attacks  which  resulted  in 
their  ultimate  victory.  At 
the  end  of  the  contest  the 
score  stood  25  to  22.  Then 
followed  a  close  game  with 
Crane  College  at  Crane. 
The  opponents  came  out 
on  top  by  a  score  of  27  to 
24.  In  the  following  game, 
the  cagers  avenged  them- 
selves on  Augustana  to  the  tune  of  22 
to  16,  having  lost  the  first 
game  with  that  team.  Developing  a 
much  stronger  attack  and  defense,  the 
Tech  players  came  to  their  season's 
close  with  a  rush,  and  finished  with  a 
victory  over  Michigan  State  Normal 
in  their  last  appearance  of  this  season. 


Swimming  Team  Tackles 
Strong  Opponents 

squads     produced     in     several     seasons, 

Armour  Tech's  swimming  team  has 
turned  in  three  victories  while  only 
two  defeats  have  been  chalked  up 
against  them.  One  of  these  contests 
was  a  hard  fought  battle  with  Crane 
College.  Crane  came  out  on  top  with  a 
lead  of  only  one  point.  With  three 
other  meets  scheduled,  the  mermen  are 
confident  that  they  will  raise  their 
winning  percentage  considerably. 

The  victory  over  Chicago  Normal 
disclosed  the  caliber  of  quite  a  number 
of   new   men.      Among  these,  Cassil   and 


Kea.lim;  It- 
Ahem,  Wi 
Cavanagh. 


Baseball  Season  Soon  to 
Be  Under  Way 

With  the  early  spring  weather  al- 
ready crowding  out  the  winter,  baseball 
again  is  beginning  to  make  its  ap- 
pearance on  the  campus.  Coach  Kraft 
recently  made  a  call  for  pitchers  and 
catchers.  An  unusually  good  turnout 
of   sixteen    men    resulted. 

The  schedule  for  the  1932  baseball 
season  has  been  arranged  as  found  be- 
low. This  schedule,  however,  is  not 
definite  at  this  writing,  there  being  the 
possibility  that  some  open  dates  may 
result.  However,  negotiations  are  un- 
der way  for  the  filling  of  such  open 
dates  if  it  becomes  necessary.  The 
schedule   is  as  follows: 

April    12 — Morton   at   Armour. 

April    16 — Armour   at   North   Central. 

April    19 — Armour    at    Elmhurst. 

April   22 — Wheaton   at   Armour. 

April   29 — North   Central   at  Armour. 

April  30 — Armour  at  .Michigan  Nor- 
mal. 

May  4 — Armour  at   Mt.   Morris. 

May  7 — Armour  at  Lake  oFrest. 

May  11 — Lake  Forest  at  Armour. 

May  12— Michigan  Normal  at  Ar- 
mour. 

May  17— Mt.  Morris  at   Armour. 

May   29 — Elmhurst   at  Armour. 

May  21 — Armour  at   Wheaton. 


Swimming  Team  1931-32 
to  right;   back   row:      Bernstein,    LaForce.   Carlstr 
>n,    Dirkers,    Mgr.,    McGillivary,    Coach.      Bottom 
mg,    Giovan.    Krueger.    Byanskas. 

Robson  proved  that  they  would  become 
divers  of  repute.  All  men  were  com- 
pelled to  do  four  specific  dives  and 
three  of  their  own  choice.  After  some 
neat  work,  the  Armour  divers  .succeed- 
ed in  capturing  first  and  second  places. 
From  the  initial  event  on,  Armour  men 
showed  form  far  superior  to  the  Nor- 
mal swimmers.  Coach  McGillivary  is 
mighty  pleased  with  the  work  of  his 
boy.s. 

Weston,  Kolvc,  Carlstrom,  Cavan- 
aiigh.  Giovan,  La  Force,  Ahem,  Bern- 
stein, and  Byanskas  have  kept  up  their 
excellent  work  in  all  meets  to  keep 
Armour  in  the  lead.  With  such  an  ar- 
ray of  veterans  and  oncoming  material, 
the  tankmen  are  not  likely  to  succumb 
to  a  defeat  without   a   hard  struggle. 

De  Pauw  University,  new  to  the 
Tech  schedule,  succeeded  in  sinking  our 
squad  in  a  meet  at  the  U.  of  Chicago 
pool,  Friday,  February  19.  The  Ar- 
mour swimmers  are  confident,  however, 
of  avenging  themselves  in  a  return 
meet  to  be  held  at  Greencastle,  Indi- 
ana, later  in  the  season. 

Our  swimmers  again  took  on  the  Illi- 
nois   Wesleyan    squad,    at    Bb tington, 

on    February    26. 


Track  Teams  Show  Unusual 
Strength  in  Early  Meets 

Led  by  Captain  "Chuck"  Jens,  and 
greatly  aided  by  George  Nelson,  Sade 
man,  Lind  and  llirsch,  the  Armour 
squad  of  runners  have  turned  in  many 
a  victory  to  date.  With  their  com- 
bined efforts,  the  trackmen  have  been 
able  to  enter  strong  competition  and 
give  a  promising  account  of  their  abili- 
ty as  a  team.  In  the  first  contest,  a 
triangular    meet    including    Armour,   La 


Rifle  Team  Again  Wins  State 
Championship 

The  Armour  Rifle  Team,  for  the  sec- 
ond consecutive  year,  distinguished 
itself  by  winning  the  Illinois  State 
Rifle  Association  1932  Championship 
in  the  fifty  foot  division.  Such  a 
championship  assumes  even  more  dis- 
tinction   in    view   of   the   still'   competi- 

ti< ticountered    in    the    meet.        The 

teams  who  participated  in  the  match 
and  the  order  in  which  they  placed  is 
as  follows:  Armour  Tech  with  5589 
points,  Slifer  Post  of  the  American 
Legion  with  .",441,  Des  Plaines  Post  of 
the  American  Legion  with  5296,  and 
the  132nd  Infantry  of  the  Illinois  Na- 
tional Guard  with  ol72 
points.  The  match  was 
carried  on  for  a  period  of 
six  weeks,  being  concluded 
on    February    19. 

Among  other  achieve- 
ments of  the  rifle  club  this 
vear  we  find  a  victory  over 
the  Westric  Rifle  Club,  an 
organization  of  Western 
Electric  Company  em- 
ployees. Here,  over  a  sev- 
enty-five foot  range,  the 
Tech  team  won  by  a  score 
of  1059  to  1H43,  giving  the 
Westric  group  its  first 
home    defeat    since    1919. 

Matches  have  also  been 
won  from  the  Appleton 
Club  of  Appleton,  Wiscon 
sin,  and  the  Stuyvesant 
Club  of  Stuyvesant,  N.  V. 
i.  Davison,  r)uring  the  mid-year  ex- 
w:  ove'  amination  period'  practice 
was  greatly  curtailed  and 
two  defeats  were  received  at  the 
hands  of  Ohio  State  and  the  Univer- 
sity   of    Iowa. 

the  club,  as  a  group,  has  an  increas- 
ing membership  and  hopes  to  gain 
some  new  and  promising  team  mater- 
ial soon.  A  fair  number  of  rifles  are 
already  owned,  but  a  constant  effort 
is  being  put  forth  to  gain  increased 
facilities   for   practice. 

The  rifle  team  this  year  is  distinctly 
an  asset  to  the  school  and  the  student 
body  as  a  whole  can  well  lie  proud  of 
the'  Armour  rifle  team.  In  the  past 
year,  harder  competition  than  usual 
has  been  sought  after  and  in  the  face 
of  such  competition,  the  team  has 
shown    up    remarkably    well. 


Grange,  and  the  Chicago  "B"  team, 
Armour  showed  its  superiority  in  gar- 
nering 57 1  ■',  points  to  thoroughly  cinch 
the  meet.  Under  the  ideal  conditions 
presented  to  them  by  the  University  of 
Chicago  fieldhouse,  the  Armour  traek- 
sters  displayed  their  fine  ability  by 
winning  nine  first  places.  Individual 
high  point  honors  went  to  Nelson  who 
scored  19  points  by  winning  the  low 
and  high  hurdles,  broad  .jump,  and  tied 
for  first  in  the  high  jump.  lie  also 
ran  on  the  winning  relay  team  as  an- 
chor man.  Sademau  and  Lind  ran  fast 
races  in  the  mile  ami  the  880  yd.  run 
respectively,   showing  rare    Eorm, 

.lodging  by  past  performances,  the 
track  team  will  continue  its  drive  for 
points  for  the  honor  of  Armour  Tech. 
With  the  arrival  of  spring  and  the 
outdoor  season,  an  incentive  is  offered 
for    participation    in    all    track    ewnts. 
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Plans  for  Armour  Relays 
Progress  Rapidly 

Armour's  fourth  annual  Indoor  In- 
vitational Track  Meet  will  be  held  on 
Saturday,  April  2.  at  the  new  Univer- 
sity of  Chicago  fieldhouse. 

The  Invitational  this  year  has  been 
enlarged  to  become  a  Relay  Carnival, 
and  will  be  supervised  by  Armour  men 
and  coaches.  Invitations  have  been 
sent  to  all  Big  Ten  universities  a.s  well 
as  about  thirty  smaller  colleges.  The 
following  events  are  scheduled:  Col- 
lege Relay — half  mile,  one  mile,  and 
two  miles;  University  relay — one  mile, 
two  mill's,  and  distance  medley;  Special 
Events — 75  yds.  low  and  high  hurdles. 
-140  yd.  dasii,  880  yard  run.  cue  mile 
run  high  jump,  broad  .jump,  pole 
vault,  and  shot  put.  The  Armour  Tech 
Athletic     Association    is    financing    the 


Eta  Kappa  Nu 


Director, 

George  Nelson  and  Capt.  C.  Jens  are 
among  the  many  Tech  men  to  be  in  the 
com]  etil  ion.  The  former,  high  point 
man  of  last  year's  team,  and  holder  of 
tour  Armour  indoor  school  records,  is 
exported  to  win  several  points  for  Ar- 
mour in  one  or  more  of  the  following 
events:  high  jump,  low  or  high  hur- 
dles, broad  jump,  and  the  880  yard  run. 

Capt.  C.  Jens,  shot  putter  and  dash 
man,  will  have  an  opportunity  to  gain 
some  points  for  Armour.  K.  S.  Hirseli, 
quarter  miler,  and  Elmer  Sademan,  dis- . 
tance  man,  are  the  other  major  letter 
men  who  will  compete  for  the  honor 
oi     \ ■. 

The  Relay  Carnival  will  be  held  un- 
der ideal  conditions.  A  "seven  laps 
to  the  mile"  track,  and  a  75  yard 
straightaway  provide  the  competitor's 
every  opportunity  for  fast  time.  No 
doubt,  under  such  conditions,  and  with 
the  expected  competition  many  rec- 
ords are   apt   to  fall. 


Eta  Kappa  Nu,  honorary  electrical 
engineering  fraternity,  has  announced 
its  annual  essay  contest.  This  compe- 
tition, open  to  sophomore  electricals,  is 
held  each  year  with  the  purpose  of 
stimulating  extra-curricular  investiga- 
tion in  some  engineering  subject.  The 
papers   are   to   be   3.000   words   in   length, 

ai tated     in     complete     fashion,     and 

submitted  to  the  judges  by  May  15. 
The  winning  contestant  will  be  award- 
ed a  copy  of  the  standard  Handbook 
f,,i  Electrical  Engineers,  suitably  en- 
graved  with   the   recipient's   name. 

On  March  8,  Delta  chapter  held  a 
joint  meeting  with  the  Chicago  Alumni 
chapter  at  the  Adler  Planetarium. 

Cover  Design 

Staff  artist's  drawing  of  the  Travel 
and  Transport  building  of  A  Century 
of  Progress,  Chicago's  1933  World's 
Fair,  this  building,  architecturally 
unique,  is  nearly  1,000  feet  long.  The 
cable  suspended   dome   Ls   125  feet  high 
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Truss  Club 

Pi  Tau  Sigma 

l>i  Tau  Sigma,  honorary  mechanical 
engineering  fraternity,  held  a  business 
meeting  in  the  Tail  Beta  Ti  rooms, 
Thursday,  March  3rd.  Officers  for  the 
spring  semester  were  elected  a,s  fol- 
lows: I'res.,  R.  F.  Wain. lie;  Yice- 
Pres.,  .1.  S.  McCall;  Rec.  Sec 'y,  W.  G. 
Buehne;  Corr.  Sec'y,  A.  Bogot;  Treas., 
A.  .1.  Jungels;  Cataloguer,  E.  II.  Chun. 
As  has  been  the  custom  in  the  past, 
a  Kent's  Handbook  will  be  presented 
to  the  highest  ranking  sophomore  in 
the  M.  E.  department;  the  presenta- 
tion to  help  foster  higher  scholarship 
in  the  department,  will  be  made  at  the 
opening    of   the    next    semester. 

To  further  foster  interest  in  the  field 
of  mechanical  engineering.  I'i  Tau 
Sigma  wishes  to  announce  that  awards 
will  hereafter  be  made  for  the  two 
best  papers  pertaining  to  mechanical 
engineering  subject  matter  which  are 
presented  by  members  of  the  freshman 
and  sophomore  classes  in  that  depart- 
ment. These  papers,  40(11)  words  or 
over,  must  be  presented  to  Prof.  Geb- 
bard't  by  May  13,  1932.  They  are  to 
be  judged  by  the  department  faculty, 
and  by  members  of  the  fraternity. 
Judgment  will  In-  based  upon  subject, 
originality,  presentation,  and  English. 
The  winning  papers  will  be  considered 
seriously  by  the  editors  of  the  Armour 
'  ii-ii r,  with  a  view  to  possible  pub- 
lication. 


The  Truss  Club  is  having  a  highly 
successful  year,  and  boasts  a  present 
active  membership  of  13.  The  officers 
in  control   at   present   are: 

President — C.  F.  Lane. 

Vice    President— W.  L.  .lost. 

Treasurer — T.   Ladzin.sk i. 

Secretary— W.    C.    Hoffman. 

A  number  of  social  events  have  been 
held  '  during  the  school  year,  among 
the  most  recent  of  which  was  a  very 
well  attended  alumni  smoker  held  at 
the  club-rooms  in  January. 

A  dance  for  both  active  and  alumni 
members  was  presented  on  February  13, 
1932. 


Alpha  Chi  Sigma 

The  student  chapter  of  the  profes- 
sional chemical  fraternity  will  have  a 
number  of  activities  in  the  spring  se- 
mester  Officers  elected  to  serve  for 
this  period  are:  Pres.,  A.  M.  Ream; 
Vice-Pres.,  P.  Bestler;  Rec.  Sec'y,  S. 
E.  Winegar;  Cor.  Sec'y,  A.  H.  Hel- 
mick;  Trons.,  S.  Johannissou;  Alumni 
Sec'y,  J.  J.   Dohney,  Jr. 

The  chapter  wishes  to  announce  the 
following  newiv  initiated  members: 
R.  II.  Schorling,  '34;  K.  Eberlv,  '34; 
R.    \V.    Marty,    '34;    P.   J.    Mullane,    '34. 

A  dinner  and  theater  party  was  held 
to  honor  the  new  initiates  on  March 
4.  "A.s  Husbands  Go"  was  seen  and 
enjoyed  by  both  the  students  and  the 
two  faculty  members  present,  Profs. 
Tibbals    and    Carpenter. 

The  fraternity  planned  a  smoker  for 
March  10,  at  the  Beta  Psi  house,  in 
order  to  make  the  acquaintance  of 
prospective  members  in  the  sophomore 
and  junior  classes.  Plans  are  in  the 
offing  for  either  an  elaborate  theater 
party    or    dance    to    be    presented    early 


Tech  Boxers  Near  End 
of  Tough  Schedule 

'I'lio  opposition  encountered  by  the 
Armour  pugilists  has  been  turned  aside 
after  a  very  hard  struggle.  The  Tech 
boxers  seem  to  give  an  unexpected 
spurt  at  the  last  moment  to  come  out 
on  top.  Led  by  Captain  Sandstrom, 
the  team  has  shown  great  form  in  win- 
ning their  matches.  Heckmiller,  Cam- 
pione,  Marcus,  and  Bacci  have  shown 
that  they  are  good  timber  for  fast 
company, 

A  tie  with  the  well  known  South 
Chicago  "Y"  team  proved  that  Ar- 
mour has  a  fighting  outfit.  With  only- 
six  bouts  on  the  program  Armour  box- 
ers won  three  to  tie  with  the  former, 
.loo  Campione  produced  the  tieing  win 
by  knocking  out  his  opponent  in  the 
last  bout  of  the  evening.  Behmer  scor- 
ed the  first  victory  for  Armour,  and 
Sandstrom  also  defeated  his  opponent. 
Marcus,  Schmidt,,  and  Core  lost  very 
close  de.-isions  to  their  opponents.  A 
return  match  was  held  with  the  South 
Chicago  "V",  February  .j,  which  was 
dropped  by  a  match  score  of  3  to  2.  On 
February  IS  the  strong  Valporasio 
team  was  pitted  against  the  Tech 
team.  This  meet  also  was  lost  after 
a  real  struggle  by  a  count  of  3  to  2. 
In  connection  with  this  meet  four 
wrestling  bouts  were  also  staged,  one 
of  which  was  won  by  Armour,  Talaber 
being  the  only  successful  Armour 
wrestler. 

On  February  26.  Armour  met  and 
defeated  the  St.  A'iator  team  by  a 
match  count  of  4  to  1.  These  bouts 
were  held  in  the  Armour  gym  and  were 
well  attended.  Spectators  were  well 
paid  for  their  attention  as  the  five 
bout-  were  well  contested,  three  being 
settled  by  decision  and  two  by  techni- 
cal  knockouts. 

It  is  indeed  gratifying  to  see  that 
a  much  greater  interest  has  been 
taken  in  the  activities  of  the  boxing 
team  this  year  than  ever  before.  Ar- 
mour is  represented  this  year  by  a 
team  of  unusually  talented  men  and 
a  most  sincere  group  of  hard  workers 
who  deserve  every  bit  of  the  support 
that   the   student   body   can   give  them. 


Sphinx 

The  honorary  literary  fraternity  has 
entered  into  a  period  of  regular  and 
organized  activity  in  order  to  advance 
the  Tech  publications  in  all  journal- 
istir  pha.ses.  Diseussions  will  be  held 
and  each  editor  will  be  able  to  gain 
friendly    aid    to    his    troubles. 

Sphinx  has  deride. 1  to  s]  onsor  an  in- 
formal smoker  to  replace  the  annual 
Press  Club  affair,  now  dropped  from 
Armour's  social  calendar.  The  officers 
will  obtain  as  the  evening's  guest  and 
speaker,  some  outstanding  journalist 
of  the  Chicago  area.  The  smoker  is 
planned  for  the  middle  of  March,  and 
all  staff  members  of  the  Armour  Engi- 
neer, the  Cycle,  and  the  Armour  Tech 
News  will   be   cordially   invited. 

The  various  school  publications  have 
a  number  of  outstanding  journalists 
employed,  many  of  which  are  juniors. 
Sphinx  is  following  their  development 
closely,    and     will     pledge    those    worthy 
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Alumni  Club  Organized 
in  Kansas  City 


The  strong  bond  of  common  friend- 
ship and  regard  between  the  graduates 
of  Armour  is  once  more  brought  to 
light.  This  time  the  feeling  is  not  a 
result  of  the  proximity  of  the  alma 
mater,  but  springs  up  in  Kansas  City, 
Mo.  A  few  weeks  ago  a  letter  was 
received  by  Dr.  Raymond  telling  of 
the  organization  of  tlie  A.  I.  T.  Lunch- 
eon Club  of  Kansas  City.  The  first 
meeting  of  the  club  was  held  at  the 
City  Club.  The  plans  of  the  club,  it 
was  stated,  are  to  meet  each  Friday  in 
order  to  renew  old  and  make  new 
friendships  among  all  Armour  men  in 
Kansas  City.  A  cordial  invitation  was 
extended  to  all  Armour  men  to  attend 
any  of  their  luncheons  at  any  time 
they    are    in    or    near    Kansas    City. 

A  list  of  the  charter  members  and 
their  present  occupation  was  also 
forwarded  to  Dr.  Raymond.  The  list 
included  twenty-eight  Armour  men 
who  are  at  present  working  in  Kan- 
sas City.  A  complete  list,  of  Armour 
gradautes  living  in  Kansas  City  was 
forwarded  by  Dr.  Raymond 's  office  in 
order  that  there  might  be  no  oversight 
in  attempt  to  locate  all  those  in  the 
city. 

Dean  I'enn  commenting  on  the  for- 
mation of  this  club,  said,  "I  was 
surely  agreeably  surprised  to  learn  that 
Kansas  City  holds  so  many  of  our  Alum- 
ni. Although  I  do  not  recall  each  in- 
dividually, I  recognize  the  names  of 
all.  I  even  find  a  classmate  of  mine 
on    the    list." 

"Doctor  Raymond  sends  his  best  re- 
gards to  all  and  requests  me  to  say 
that  he  wishes  you  all  good  luck  and 
the  best  of  health,  and  that  the  Armour 
Institute  of  Technology  is  proud  to 
have  such  a  fine  group  of  Armour  boys 
in  Kansas  City." 

Below  will  be  found  a  list  of  the 
charter  members  of  the  A.  I.  T.  Lunch- 
eon Club  of  Kansas  City. 

Atherton,  Henrv  B. 

Beck,  Charles  E. 

Bradbury,  Gilbert  V. 

Cohen,   Morris 

Cook,   Ellis   C. 

Edstrand,  John   P.,  Jr. 

Graham,  Frank   A. 

Green,   Louis   S. 

Hillyard,   R.   T. 

Jackson,   Carl    G. 

Jones,  Lee  B. 

Joslyn,   Raymond   O. 

Katz,  Isadore  G. 

Keeth,  Jacob   A. 

Larson,  David  E. 

Macy,  Kent  L. 

McDonald,  Edward  L. 

Natkin,   Benjamin 

Parker,  John  H. 

Peters,  William  H. 

Pines,  Sidney 

Reinhardt,   Julius   V. 

Scanlon,  Emmett  A. 

Schreiber,  Herbert  F. 

Smith,  Robert   A..  Jr. 

Shepard,   Harry    R. 

Waterman.   Arthur  T. 

Webster,   Sheldon   H. 


Schommer  Assumes  Added 
Duties  at  Institute 


a  sen.  .miner,  president  of  the 
ni  Association  has  again  stepped 
•  front,  this  time  a.s  a  newly  ap- 
■d  member  of  the  Armour  Insti- 
Development  Committee.  Profes- 
chommer  has  held  the  presidencv 
■  Alumni  Association  for  the  past 
ears  as  well  as  being  a  member 
!  Board  of  Trustees  of  the  Insti- 
John,  as  he  is  more  commonly 
1.  lias  since  his  first  connections 
the    Institute,    continualy   worked 
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John  J.  Schommer 

a  steady  advance  and  buiding  up  of 
the  school.  In  his  latest  appointment 
we  .see  a  recognition  of  his  ability  and 
willingness  to  work  and  sincerely  wish 
him  continued  success  in  all  of  his 
duties  or  undertakings. 

The  members  of  the  Development 
Committee  are  as  follows:  James  D. 
Cunningham,  chairman,  Philip  D.  Ar- 
mour, chairman  of  the  Board  of 
Trustees,  Alfred  S.  Alschuler,  Lester 
Armour,  John  J.  Mitchell,  and  John  J. 
Schommer. 

Armour  Architects  Win 
New  Laurels 

The  capabilities  of  Armour  archi- 
tects was  once  more  evidenced  in  a 
contest  between  Cook  County  Archi- 
tects in  the  "  Masonite  House"  com- 
petition held  recently. 

Mr.  Raftery,  a  former  professor  at 
Armour,  and  Mr.  Frazer,  both  of  644 
North  Michigan,  won  the  first  award 
of   $600. 

The  second  award  went  to  two  of 
Armour's  graduates,  Conners  and 
O'Connor,  of  540  North  Michigan  Ave. 

Honorable  mentions  were  given  to 
E.  Fuhrer,  '23,  A.  H.  Bacci,  '26,  I. 
L.ibel.  '21,  H.  E.  Turk,  '29,  and  N.  J. 
Sehlossman,  '21,  all  graduates  of  Ar- 
mour. Those  chosen  were  from  a 
group  of  sixty-nine.  The  selections 
were  made  by  a  board  appointed  by 
the  president' of  the  Chicago  Chapter 
of  the  American  Institute  of  Archi- 
tects. 


Alumni  Association  Increases 
Student  Loan  Fund 


by  the  Alumni  Association  to  provide 
funds  so  that  worthy  students  who  are 
lacking  the  necessary  money,  might 
continue  their  education.  Although 
there  exists  a  Student  Loan  Fund  to 
be  used  in  such  a  case,  during  the  last 
few  months  there  arose  such  a  need 
for  helj>  that  the  fund  provided  was 
inadequate.  It  was  here  that  the 
Alumni  Association  helped.  A  letter 
was  .sent  by  Mr.  Louis  Hirsh  to  var- 
ious    alumni,     informing     them     of     the 
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it  and  bank  failure  situa- 
itudent  loans  was  more  than 
mid  coiil, I  handle.  A  situa- 
tion arose  where  Mime  excellent  Seniors 
could  not  graduate  due  to  the  fact  that 
their  parents  were  either  unemployed 
or  had  lost  their  savings  in  recent 
bank    failures. 

Mr.  Byrne,  our  worthy  Chairman  of 
the  Student  Loan  Fund,  President 
Schommer  ami  Dean  I'enn  called  me 
to  see  whether  something  could  not  be 
done  to  help  the  situation.  I  suggest- 
ed that,  as  we  had  accumulated  a  bal- 
ance of  $1,000,  it  would  be  only  right 
for  u.s  to  loan  about  $500  to  the  Stu- 
dent Loan  Fund.  I  personally  inter- 
viewed every  one  of  the  students  rec- 
ommended by  the  Dean's  office  for  a 
loan,  and  found  that  they  were  all  fine 
boys  with  high  ideals,  and  really  de- 
served assistance.  The  handshake  and 
gratitude  I  received  from  these  stu- 
dents will  remain  with  me  for  a  long, 
long  time. 

It  is  for  this  reason  I  am  sending 
this  letter  to  the  Alumni,  since  they 
are  a  part  of  the  Association.  We 
want  every  one  of  them  to  rejoice 
with  us  in  this  opportunity.  We 
want  every  one  to  take  an  active  part. 
You  can  best  do  it  by  paying  your 
dues,  and  as  many  of  you  as  can  afford 
it,  by  becoming  life  members.  The 
dues  are  $3.00  and  the  Life  Member- 
ship i.s  $40.00.  The  dues  are  kept  by 
the  association  to  defray  expenses,  but 
the  Life  Membership  goes  direct  to  the 
Student    Loan    Fund. 

The  demand,  indeed,  was  so  great  we 
were  compelled  to  increase  the  loan 
limit  from  $500  to  $750  and  I  felt 
very  badly  indeed  that  I  could  not 
make  it  any  larger,  since  the  balance 
in   the  bank  was  so  depleted. 

The  officers  are  your  servants,  and 
want  to  be  as  useful  as  they  possibly 
can  be.  I  would,  therefore,  appreciate 
it  if  you  will  take  this  letter  as  a  per- 
sonal appeal,  and  either  pay  your  dues, 
if  you  have  nut  done  so,  or  try  to  be- 
come a  Life  Member  if  at  all  possi- 
ble. 

Louis  Hirsh. 


Xews  has  reached  the  Dean's  of- 
fice of  the  death  of  Walter  Leo  Jutte- 
meyer,  M.  E.,  '15.  Mr.  Juttemeyer 
passed   away  last 
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Personals 

Among  the  communications  received 
l ,  x  tihe  Alumni  Association  one  has 
arrived  from  Figueras,  Spain.  Upon 
being  translated,  it  was  found  that  it 
,  ;i,M,.  from  the  brother  of  -lose  A.  Bech, 
'28,  and  stated  that  the  sender  and  his 
mother  have  lost  trace  of  senor  Bech 
and  desire  assistance  in  locating  him. 
It  was  hoped  that  some  person  know- 
ing r.lio  whereabouts  of  senor  Bech 
might  inform  the  Institute  or  the 
Alumni    Association    in    an      effort      to 


Karl  E.  W.  Hellsen,  C.  E.,  '31,  paid 
the  Institute  a  short  visit  recently.  He 
was,  at  the  time,  on  his  way  to  Boston 
to  take  up  graduate  work  at  M.  I.  T. 


Chin 


A.   Link,  M.   E..    '31,   is   now 
at  the  General  Electric  Com- 


Vito  J.  Abazons,  M.  E.,  '31,  has  been 
employed  since  graduation  last  June 
with  the  Buda  Motor  Company,  manu- 
facturers of  automobile  motors. 

Mitchell  J.  Lamka,  M.  E.,  '31,  is  do- 
ing engineering  work  with  the  Bendix 
Automotive  Corporation. 

Elihu  O.  Pierce,  F.  P.  E.,  '24,  is  now 
local   agent   for  a   number   of   insurance 


Toledo,  Ohio. 


Alumni  Receive  Letter  From 
Mrs.  L.  C.  Monin 

The  following  letter  was  received 
by  Mr.  Louis  Hirsh,  Secretary-Treas- 
urer of  the  Armour  Alumni  Associa- 
tion: 

Zurich,    December    27,    1931. 
Armour    Alumni, 
Gentlemen: 

1  deeply  appreciate  and  gratefully 
acknowledge    your    kind    expression    of 


Personals 


Don  G  Skaer.  F.  P.  E.,  '28,  who  is 
an  employee  of  the  Colorado  Inspection 
Bureau  and  located  in  Denver,  recent- 
ly surprised  his  many  friends  by  re- 
turning from  his  vacation  trip  to  Cali- 
fornia, with   a  life  partner. 

Arthur  T.  Waterman,  F.  P.  E.,  '24, 
is  under  the  guidance  of  the  Missouri 
Inspection  Bureau  located  in  Kansas 
City,  Mo. 

Marshall  G.  Whitfield,  Ch.  E.,  '30, 
recently  completed  his  graduate  work 
at  Columbia  University.  He  was 
awarded  the  degree  of  chemical  engi- 
neer, completing  the  regular  three  year 
course  in  one  year. 

Walter  H.  Hallstein,  C.  E.,  '14,  who 
until  a  few  months  ago  held  the  posi- 
tion of  purchasing  agent  for  the  Eg 
Electric  Ventilating  Company,  is  now 
president  of  the  company. 

Manuel  Yzagnirre,  Ch.  P.,  '31,  is 
under  the  guidance  of  Armour  and 
Company  at  the  present  doing  chemical 
research   work. 

A.  J.  Lenke,  F.  P.  E.,  '31,  who  until 
:i  few  months  ago  was  working  for  the 
Wisconsin  Inspection  Bureau,  in  Mil- 
waukee, is  now  located  in  Chicago 
under  the  employ  of  the  Chicago 
Board  of  Underwriters. 

E.  A.  Johnson,  C.  E.,  '31,  is  busily 
engaged  advising  the  War  Dept.  on  th' 
rights  and  wrongs  of  dam  construc- 
tion as  is  attestecl  by  his  work  on  the 
Dresden  Island  lock  and  clam  which  is 
being  constructed  near  Joliet,  111.  as  a 
part  of  the  Lakes  to  Gulf  waterway 
project. 
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How  Schommer  Joined  A 
Famous  Club 

The  following  story  is  dedicated  to 
Professor  John  Joseph  Schommer,  As- 
sistant Professor  in  Industrial  Chem- 
istry, Armour  Institute  of  Technology, 
and  President  of  the  Alumni  Associa- 
tion of  that  college.  The  story  is  a 
quotation  from  one  by  Arch  Ward  in 
the  Chicago  Tribune,  so  this  writer 
areopts  no  blame  as  to  its  origin.  But 
let    us    qoute    Arch    Ward: 

"Judge  Walter  P.  Steffen,  one  of  the 
greatest  players  Stagg  ever  developed, 
tells  an  interesting  story  illustrating 
how  the  Maroon  leader  emphasized  his 
wrath    when    plays   went   wrong. 

'Whenevei  he  became  disgusted 
with  one  of  his  players,'  said  the 
judge,  'he  would  eall  him  a  jackass. 
After  a  few  years  the  boys  on  the 
sciuacl  organized  what  is  known  as  the 
"Jackass  Club."  Whenever  a  man 
was  called  jackass  by  Stagg  he  would 
be   elected   to  life  membership. 

•There  were  two  outstanding  inci- 
dents with  reference  to  the  Jackass 
Club  which  come  to  my  mind.  Due 
evening  John  Schommer,  who  was  a 
famous  all  around  athlete,  was  play- 
ing in  a  scrimmage.  He  had  not  had 
much  previous  football  experience.  He 
received  a  forward  pass  over  the  goal 
line,  touched  the  ball  down  for  a 
touchdown,  and  immediately  threw  the 
ball  into  the  field  of  play,  thus  depriv- 
ing his  team  of  opportunity  to  kick 
goal.  It  was  a  rule  at  that  time  that 
the   ball,   after   it   had   been   downed  for 
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touched  to  the  ground  until  the  kicker 
in  trying  for  a  goal  after  touchdown, 
kicked  the  ball.  If  the  ball  was  acci- 
dentally or  inadvertently  touched  to 
the  ground,  the  side  which  had  scored 
the  touchdown  would  be  deprived  of 
the  chance  to  kick   the  goal. 

'  Mr.  Stagg  immediately  shouted, 
• '  You    jackass! 

'Schommer  was  automatically  elect- 
ed to  life  membership  in  this  organi- 
zation. Main'  times  he  has  told  me 
how  infuriated  it  made  him  and  that  he 


Among  the  replies  to  the  appeal  for 
the  addresses  of  "lost"  alumni,  two 
have  arrived  concerning  the  where- 
abouts of  Mr.  J.  R.  Lossman.  One 
comes  from  Mr.  X.  ('.  Narten.  '30,  who 
writes  from  Eau  Claire.  Wis.,  and  the 
other  from  Mr.  Claude  M.  Westerman, 
'31,  who  is  now  in  Wheeling,  W.  Ya, 
They  both  state  that  Mr.'  Lossman, 
'30,  is  at  present  situated  in  Lakewood, 
Ohio,  where  he  is  working  for  the  Ohio 
Inspection   Bureau. 


Walter  White  Drew,  E.  E.,  '11,  has 
been  appointed  division  traffic  superin- 
tendent for  the  Western  Union,  it  was 
announced  recently.  He  succeeds  the 
late  Charles  K.  Fisher.  Mr.  Drew  was 
formerly  the  division  traffic  engineer  of 
the   Western    Union   for   the   lakes   divi- 

While  at  Armour  Mr.  Drew  belonged 
to  Tan  Beta  Pi,  Omega  Lambda,  Eta 
Kappa  Xu,  and  A.  I.  E.  E.,  as  well  as 
being  Treasurer  of  his  class. 

George  Jennings,  '31,  holder  of  more 
titles  than  we  care  to  enumerate,  has 
again  been  ranked  as  Chicago's  lead- 
ing tennis  player,  according  to  rank- 
ings issued  by  the  Chicago  Tennis 
Ass'n.  Previously  George  Lott,  Davis 
Cup  Star,  held   this  rank,   with  Jennings 


John  Even,  F.  P.  E.,  '28,  was  mar- 
ried to  Miss  Lucille  Whinnev  of  Peoria 
in    January. 

Fred  C.  Dierking,  C.  E.,  '12,  is  now 
employed  as  sales  manager  of  the 
Buresch    Motor    Co. 

Eugene  Yoita,  Arch.,  '25,  and  Carl  A. 
Gustafson,  E.  E..  '28,  recently  visited 
tin'  Institute  and  were  very  much  sur- 
prised at  the  improvements  in  the 
various   buildings. 

Mr.  Leslie  C.  Meyer,  '14,  stopped  at 
the  school  on  Monday,  January  IS,  for 
a   brief  visit. 

C.  M.  Nelson,  '26,  is  now  the  edi- 
tor of  a  magazine,  "Better  Koad.s, " 
which  has  just  put  out  its  second  issue. 

S.  L.  Kay,  Arch.,  '19,  is  employed 
as  a  life  insurance  agent  for  the  New 
York    Life    Insurance    Company. 

T.  P.  Sehueler,  F.  P.  E.,  '31,  is  lo- 
cated in  Omaha,  Nebraska,  with  the 
Nebraska    Inspection    Bureau. 

L.  o.  Castle,  F.  P.  E.,  '27,  is  still_ 
with  the  James  S.  Kemper  Company  of 
Milwaukee,  Wisconsin. 

Leo  A.  Ohlinger,  C.  E.,  '27,  is  now 
connected  with  a  large  concern  of  con- 


S.  T.  Leavitt,  formerly  of  the  Ar- 
mour Tech  Xews,  i.s  at  present  on  the 
staff   of   the    M.   1.   T.   newspaper. 

Carl  Stockholm,  '24,  is  one  of  the 
foremost  six-day  bike  racers.  He  is 
also  the  proprietor  of  a  thriving  clean- 
ing business  in  Chicago. 
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F.  B.  Atwood,  Ch.  E.,  '31,  is  now 
.dling  filtration  equipment  and  a  so- 
itiini  for  locker  room  floors  to  prevent 
'Athlete's    Foot." 
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Death  of  Shimizu  a  Surprise 
to  His  Many  Friends 

It  is  with  regret  that  Armour  an- 
nounces the  passing  of  one  its  alumni, 
H.  San.jiro  Shimizu.  He  died  at  his 
home,  in  Chicago  on  October  15th,  at 
the  age  of  55.  Mr.  Shimizu  was  born 
in  Oita,  Japan,  January  9,  1876,  and 
received  his  earl}-  education  in  Japan, 
before  coming  to  America  for  his  engi- 
neering training.  He  then  chose  Armour 
Institute  of  Technology  and  graduated 
in  1903,  receiving  his  B.  S.  in  the  De- 
partment of  Mechanical  Engineering. 
He  was  given  his  professional  degree, 
mechanical  engineer,  here  in  1907. 
From  January,  1904,  to  July,  1910,  he 
was  associated  with  the  John  S.  Met>- 
calf  Company,  Chicago,  on  the  design 
of  some  of  the  larger  grain  elevators 
built  in  this  country.  When  that  com- 
pany moved  its  offices  to  Montreal,  he 
decided  to  remain  in  Chicago  and  took 
a  position  with  Roberts  &  Schaefer 
Company  as  an  estimator  and  designer 
and  remained  in  that  capacity  until  a 
few  years  ago  when  he  went  into  busi- 
ness for  himself  as  an  exporter  of 
machinery  and  engineering  supplies  to 
Japan. 


Isadore  Drell,  Ch.  E.,  '31,  is  now  em- 
ployed by  the  Chicago  Sanitary  Dis- 
trict. 

Willar  S.  Denning,  M.  E.,  '31,  is  a 
perfect  example  of  the  well  known  fact 
that  a  graduate  engineer  does  not  al- 
ways stay  in  the  profession  he  is 
schooled  in,  since  he  has  recently  en- 
tered the  insurance  field  in  .New  York 
City. 

Any  complaints  (or  compliments 
even)  on  the  Illinois  Highways  which 
might  be  tendered  may  now  be  referred 
to  Roseoe  H.  Winduigler,  C.  E'.,  '31, 
who  is  now  employed  by  the  Illinois 
State  Highway  Dep  't,  at  Streator, 
Illinois. 

Among  the  new  men  acquired  by  the 
United  States  department  of  Engineer- 
ing we  find;  Leonard  H.  Dicke,  C.  E., 
Charles  W.  Wj-ant,  C.  E.,  and  Bert  S. 
Lindquist,  C.  E.,  all  from  the  class  of 
'31. 

Don  M.  Fetterman,  E.  E.,  '31,  is  as- 
sisting in  the  completion  of  an  elec- 
trical book  for  the  American  School  of 
Correspondence. 

Alvin  B.  Auerbach,  C.  E.,  '31  is  at 
the  present  time  working  overtime  in 
preparation  for  his  masters  degree  at 
the  University  of  Illinois. 

Oliver  A.  De  Celle,  Ch.  E.,  '14  has  re- 
cently become  vice-president  of  the  In- 
ternational Filter  Company  located  in 
Chicago. 

Frank  E.  Rutkowski,  C.  E.,  '31  has 
changed  his  base  of  operation  from  the 
U.  S.  Geological  Survey  to  the  Division 
of  Highwavs  of  the  State  of  Illinois  at 
Paris,  111. 

Rudolph  Patzelt,  E.  E.,  '31,  is  at  the 
present  time  attending  the  school  giv- 
en  by  the   Commonwealth    Edison   Com- 


Alumni  Visitors  Note  Many- 
Institute  Improvements 


A  number  of  changes  in  the  chemical 
engineering  laboratories  together  with 
considerable  rearrangement  of  the 
chemical  engineering  laboratory  equip- 
ment, was  made  possible  by  the  con- 
struction of  a  concrete  balcony  in  the 
room  formerly  used  as  a  combination 
laiMiratory  for  metallurgy  and  chemical 
engineering.  The  construction  of  this 
balcony  almost  doubled  the  lloor  space 
in  this  laboratory  and  at  the  same  time, 
left  ample  head  room  in  both  stories. 
Considerable  of  the  equipment  previ- 
ously housed  in  the  chemical  engineer- 
ing laboratory  on  the  fourth  floor  of  the 
main  building  was  transferred  to  the 
new  laboratory.  This  equipment  includ- 
ed all  of  the  equipment,  for  heat  trans- 
fer and  evaporation,  except  the  open 
steam  jacketed  kettles  which  were  left 
in  their  previous  location.  The  equip- 
ment for  chemical  engineering  experi- 
ments in  filtration  was  also  transferred 
to  the  new  laboratory.  The  gas  fired 
furnaces  formerly  located  on  the  first 
floor  of  this  laboratory  were  moved  to 
the  second  floor  and  arranged  under  a 
hood  so  as  to  provide  ample  ventila- 
tion for  any  fumes  arising  from  the 
furnaces. 

The  removal  of  the  equipment,  pre- 
viously mentioned,  from  the  fourth 
floor  laboratories  in  the  main  building 
made  it  possible  to  rearrange  the  equip- 
ment which  had  been  left  in  this  labor- 
atory. With  the  arrangement  of  this 
equipment,  all  of  the  plumbing,  such  as 
steam  lines,  water  lines  and  waste  lines, 
were  renewed.  This  was  done  as  a  pre- 
cautionary measure,  as  the  old  plumb- 
ing had  been  in  about  twenty  years. 

The  moves  previously  mentioned  also 
made  it  possible  to  devote  one  of  the 
small  rooms  on  the  fourth  floor  of  the 
main  building  to  the  specific  use  of  the 
laboratory  class  in  metallurgy.  The 
equipment  in  this  room  was  all  rear- 
ranged. A  dark  room  was  built  for  the 
convenience  of  students  making  photo- 
graphs of  the  micro  structure  of  the 
ferrous  and  non-ferrous  alloys. 

The  camera  for  this  work  and  the 
fine  polishing  machines  were  also  in- 
stalled in  this  laboratory. 

It  is  the  intention,  also,  to  place 
in  this  laboratory,  permanent  set-ups 
of  such  apparatus  as  will  be  required 
for  the  specific  analyses  of  ferrous  and 
non-ferrous   alloys. 

The  space  used  by  the  laboratory 
classes  in  physical  and  electro  chemis- 
try was  increased  last  year.  The  work- 
ing conditions  in  this  laboratory,  how- 
ever, were  much  improved  by  adding 
increased  locker  and  work  table  space 
during  thi'  past  summer.  Further  im- 
provements in  this  laboratory  are  con- 
templated, such  as  permanent  installa- 
tions of  galvanometers,  equipment  for 
potentiometric  titrations,  constant 
temperature  baths  and  certain  calibrat- 
ing instruments  required  in  this  labora- 
tory work. 

The  physical  appearance  of  most  of 
the  laboratories  has  been  much  im- 
proved by  cleaning  and  painting  the 
walls    and    ceilings. 

There  has  been  used  in  all  of  the 
laboratories,  a  special  paint  containing 
no  lead  or  iron  pigments  so  that  the 
tints  in  the  paint  will  not  be  injured 
by  the  laboratory  fumes. 


F.  P.   E.  Alumni  Resent 
Being  Ignored 

In  the  December  issue  of  the  maga- 
zine "Chemical  and  Metallurgical  En- 
gineering," there  appeared  an  editori- 
al on  the  subject,  "Needed — Training 
for    the    Fire-Prevention    Engineer.'' 

The  appearance  of  this  article  was 
indeed  a  surprise  to  many  alumni  of 
tlie  Fire  Protection  Engineering  course 
as  well  as  the  administrative  officers 
of  that  department.  In  the  main  the 
article  expressed  ;i  sincere  regret  that 
the  public  had  never  been  awakened  to 
the  necessity  of  trained  engineers  in 
the  field  of  tire  protection  and  pre- 
vention. 

It  was  indeed  gratifying  to  learn 
that  a  number  of  alumni  wrote  im- 
mediately to  the  editor,  questioning  his 
authenecy  for  writing  such  an  article. 
In  addition  to  the  letters  written  by 
the  Alumni,  Professor  Finnegan,  head 
of  the  Department  of  Fire  Protection 
Engineering,  wrote  a  letter  to  the  edi- 
tor informing  him  of  the  presence  of 
the  course  in  question,  outlining  its 
29  years  id'  history,  anil  the  salient  fea- 
tures id'  the  curriculum  and  subject 
matter  touched  upon.  As  a  conse- 
quence, we  find  in  the  February  issue 
of  the  same  magazine  a  correction  ar- 
ticle which  contains  the  letter  written 
by    Prof.   Finnegan. 

It  is  indeed  regretable  that  such  a 
course  should  be  entirely  overlooked 
but  when  it  does  happen,  the  quick  and 
sure-fire  response  of  the  alumni  serves 
as  a  check  and  if  in  no  other  way, 
people  will  generally  come  to  know 
and  hear  of  the  course  in  Fire  Protec- 
tion Engineering  at  Armour,  through 
the  .'1111111111  who  are  the  ultimate  prod- 
ucts   of    the    course. 


Doctor  Raymond  III 


sickness  has  unfortunately  confined 
president  Raymond  to  hi.s  bed  for  sev- 
eral weeks.  He  was  taken  ill  Wednes- 
day, February  3  and  has  not  been  able 
to  return  to  the  Institute  as  yet.  How- 
ever, he  is  reported  to  be  making  prog- 
ress and  it  is  hoped  will  be  able  to  re- 
turn   in    the    near    future. 


George   Rezac,  C.   E.,    '29,  visited  the 

school    Tuesday,    January     10,    and    con- 
ducted  the  orchestra   practice. 

Samuel  F.  Henderson,  E.  E.,  '26,  is 
now  connected  with  the  Westinghouse 
Electric  Company  in  Pittsburg,  Penn- 
sylvania. 

It.  F.  Steward,  Ch.  E.,  '07,  lias  moved 
his  office  as  patent  attorney  from 
Washington,  D.  C.  to   Xew   York'  City. 

Andrew  S.  Hartanov,  M.  E.,  '31,  is 
now  employed  in  the  methods  depart- 
ment of  the  Walter  and  Beck  Co.,  Inc. 
Both  Walter  and  Beck  are  graduates  of 
the  mechanical  engineering  department 
of  Armour. 

These  increased  facilities  have  been 
made  necessary  by  the  increase  in  the 
number  of  students  in  the  advanced 
classes  in  engineering  and  by  the  ex- 
pansion of  the  requirements  in  the 
laboratory  work  at  the  Institute. 
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The  Advance  of  Bacter- 
iological Engineering 

(  Continued  from  pane  73  ) 
molecule  of  carbon  dioxide.  On 
the  other  hand,  if  calcium  car- 
bonate is  added  to  the  cultures 
large  yields  of  the  calcium  salts 
of  acetic  and  butyric  acid  are 
produced  with  corresponding 
diminution  in  the  formation  of 
acetone  and  butyl  alcohol. 

At  the  present  time,  however, 
the  acetoni — butyl  alcohol  pro- 
cess can  only  be  worked  with 
profit  in  such  regions  as  the  maize 
belt  of  the  Tinted  States,  where 
freightage  is  avoided  owing  to 
proximity  to  the  source  of  the 
raw  material.  The  magnitude  of 
the  production  in  this  corn  belt 
can  be  judged  from  the  fact  that 
in  1930  there  were  approximately 
150  fermenters.  each  of  50,000 
gallons  capacity,  necessary  to 
keep  up  tlie  required  rate  of  pro- 
duction. Although  the  above 
process   is   local   in   its   industrial 

are  typical  of  the  field,  and  hence, 
a  description  of  the  specific  pro- 
cess   will    be    ctll  iullt  cllill  U  .         T  ll  e 

particular  name  for  this  fermen- 
tation reaction  is  the  "  Weizmann 
Process." 

Corn  is  the  basic  raw  material 
used  in  the  process.  It  is  screened 
to  remove  fine  matter,  passed  over 
a  magnetic  separator  to  remove 
iron  fragments,  and  finally  passed 
through  a  dry  degerminating  pro- 
cess. The  bran  and  germ  cake 
thus  obtained  are  sold  for  feed, 
and  the  fine  meal  is  conveyed  to 
bins  from  which  it  is  weighed  in- 
to conveyors  which  carry  it  di- 
rectly to  the  cookers.  '  These 
cookers  are  essentially  (dosed  au- 
toclaves  provided  with  agitators. 
Sufficient  meal  and  water  are 
mixed  in  the  cookers  to  give 
a  mash  of  approximately  8 
per  cent  concentration  by  weight, 
and  the  resulting  mixture  is 
cooked  with  live  steam  under 
pressure,  this  operation  serving 
the  double  purpose  of  steriliza- 
tion and  conversion  of  the  starch 
into  a  more  soluble  form.  At  the 
conclusion  of  the  cooking  the 
charge  of  mash  is  blown  into  the 
I'ermeiiters.  passing,  as  it  moves, 
thru  heat  exchangers  where  it  is 
cooled  to  a  temperature  of  ap- 
proximately 37  degrees  Centi- 
grade. The  "Bacillus  Clostridium 
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cable  to  another  interesting  bio- 
chemical transformation  which 
has  been  investigated  in  England 
and  in  America  during  recent 
years,  namely,  that  of  the  bacter- 
ial production  of  ethyl  alcohol 
and  acetone  from  pentoses.  Lab- 
oratory investigations  were  car- 
ried out  in  a  small  technical  plant 
and  an  ingenious  method  was  de- 
vised for  the  hydrolysis  of  the 
pentosans  of  waste  vegetable  mat- 
ter which  with  subsequent  treat- 
ment with  the  organism  "'Bacillus 
acetoethylicus"  suffered  complete 
conversion  to  acetone — alcohol 
mixtures. 

While  we  are  on  the  subject  of 
waste  material  it  is  to  be  noted 
that  in  both  England  and  Ger- 
many there  has  been  a  success- 
ful utiliaztion  of  waste  material 
as  a  source  of  power  in  the  pro- 
cesses for  the  production  of  pow- 
er gas  by  the  fermentation  of 
sewage  sludge.  At  Essen,  gas  is 
bem-  produced  having  a  calorific 
value  ranging  from  780  to  1000 
B.T.U.  and  the  cost  being  esti- 
mated at   the  low   figure  of  about 

yA    to    1    cent    pel'   cubic    meter.       At 

Birmingham,  England,  there  is  an 


installation  with  144  gas  collec- 
tors which,  launched  on  the 
sludge  tanks,  give  a  yield  of  16 
million  cubic  feet  of  gas  per  an- 
num. It  has  been  estimated  that 
total  utilization  of  the  waste  sew- 
age in  the  concentrated  urban 
districts  of  England  would  yield 
about  5000  million  cubic  feet  per 
year,  which  figure,  obviously, 
represents  a  great  economic  fac- 
tor. 

The  recent  introduction  into 
chemical  industry  of  numerous 
new  solvents,  many  of  which  are 
the  esters  of  well  known  and 
simple  organic  acids,  lends  addi- 
tional interest  to  experiments 
which  haw  been  carried  out  <m 
the  production  of  propionic  acid 
from  certain  sugars  through  the 
agency  of  bacteria  which  occur 
in  Emmenthaler  cheese.  In  ad- 
dition to  the  lactose,  maltose  and 
glucose  which  these  bacteria  can 
attack  in  the  cheese,  are  other 
substances  which  they  can  utilize 
for  their  nutritional  require- 
ments, notably  glycerol  and  cal- 
cium lactate.  From  the  latter. 
propionic  and  acetic  acids  are 
formed  in  the  ratio  of  18  pans 
to  K)  parts  respectively.  The  pro- 
pionic fermentations  suffer,  how- 
ever, from  the  serious  drawback 
that  they  proceed  at  a  slow  rate. 
To  counteract  this,  experiments 
have  been  made  to  show  that  the 
reaction  can  be  speeded  up,  and 
the  process  appears  likely  to  come 
into  industrial  use  as  soon  as  is 
warranted  by  the  growing  de- 
mand for  propionic  acid. 

The  niycoloo'ical  production  of 
citric  acid  from  sugar  was  ob- 
served some  40  years  ago.  Sub- 
sequent research  found  that  the 
mold  aspergillus  was  responsible 
for  the  transformation.  The  com- 
mercialization of  the  process  fol- 
lowed in  due  course,  and  at  the 
present  time  the  world's  consump- 
tion of  citric  acid  is  estimated  at 
about  5000  tons  per  year,  the  larg- 
er percentage  of  which  is,  no 
doubt,   the   fermentation   product. 

Some  years  ago  gluconic  acid 
was  detected  among  the  products 
of  citric  acid  forming  molds. 
Later  research  showed  that  the 
mold  peiiicilliuni  effected  the  for- 
mation of  gluconic  acid  in  the 
fermentation  process.  At  the 
present  time  the  study  of  the 
molds  and  conditions  surround- 
ing their  production  of  this  acid 
has  resulted  in  the  development 
of  a  process  which  can  be     trans- 
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ferred  to  a  larger  scale  and  uti- 
lized  for  commercial    production. 

The  chief  interest  in  gluconic  acid 
is  centered  in  its  calcium  salt, 
which  promises  wide  application 
as  a  source  of  calcium,  both  for 
human  and  animal  needs.  Furth- 
ermore, gluconic  acid  has  been 
heretofore  known  chiefly  as  the 
product  of  a  chemical  reaction 
characterized  by  many  objection- 
able features,  with  a  list  price  of 
more  than  a  hundred  dollars  per 
pound,  and  this  "new"  method 
will  greatly  lower  the  cost  and 
undesirable  features  involved  in 
the  production  of  the  acid. 

In  the  food  industries  bacter- 
iology and  its  engineering  appli- 
cations has  played  quite  an  in- 
dispensable part,  as  was  already 
noted.  The  dairy  and  canning 
industries,  water  purification,  and 
the  pasteurization  of  various 
necessary  foods  have  all  seen  the 
effect  of  this  science  in  their 
growth. 

In  the  daily  industry  newer 
and  more  scientific  methods  for 
the  pasteurization  of  milk  (which 
has  for  its  main  purpose,  as  the 
reader  no  doubt  knows,  the  de- 
struction of  tuberculosis  bacteria) 
have  been  and  are  constantly  be- 
ing developed.  At  the  present 
time  a  device  for  electrical  pas- 
teurization, known  as  the  "Elec- 
tro-pure Process,"  is  being  uti- 
lized on  a  commercial  scale.  The 
method  consists  in  allowing  an  al- 
ternating current  of  electricity  to 
pass  through  a  column  of  milk  so 
that  the  temperature  of  the  lat- 
ter, because  of  its  resistance  to 
the  current,  rises.  This  process 
is  merely  a  very  efficient  and  eas- 
ily controlled  device  for  applying 
heat.  There  is  nothing  about  the 
process  whereby  bacteria  are 
"electrocuted."  The  particular 
value  of  electrical  pasteuriza- 
tion lies  in  the  fact  that  it  keeps 
the  milk  away  from  contact  with 
hot  heating  surfaces. 

In  butter  manufacture  it  was  a 
laboratory  scientist  working  from 
the  bacteriological  standpoint 
who  showed  that  butter  has  a 
more  mild  and  pleasant  flavor  and 
keeps  much  better  if  the  cream  is 
first  pasteurized  and  then  churn- 
ed in  contrast  to  the  old  time  pro- 
cedure of  allowing  the  cream  to 
sour  irregularly  and  improperly 
and  then  to  churn  it. 

Tbe  canning  industry,  in  step 
with   the  times,  has  seen   modern 


research  lead  invariably  to  the 
solution  of  spoilage  problems  that 
were  "stickers"  in  the  industry 
for  a  great  many  years.  The 
ripe  olive  and  spinach  poisonings 
of  1919  and  1920  are  glaring 
examples  of  the  tragedy  of  im- 
proper sterilization  of  canned 
foods.  In  this  case  it  was  discov- 
ered that  the  presence  of  the  or- 
ganism      "Bacillus       botulinus" 

stance  when  spoilage  occured. 
The  stimulation  of  research 
brought  about  by  the  catastrophe 
resulted  in  more  stringent  meth- 
ods of  heat  penetration  and  con- 
trol. The  continuous  pressure 
cooker  combined  with  the  abso- 
lute temperature  control  occa- 
sioned by  the  development  of 
thermocouple  pyrometry,  today, 
gives  us  more  thorough  steriliza- 
tion of  canned  foods,  ami  repeti- 
tion of  the  above  "toxic  spoil- 
age" is  not    probable. 

Microbiological  chemistry  is 
tin'  chemistry  of  the  future,  and 
its  engineering  applications  will 
lie  an  indispensable  feature  of  our 
industrial  well-being.  Most  of 
Nature  s  growth  processes  are 
catalytic,  by  the  action  of  en- 
zymes. When  the  chemist  or  en- 
gineer attempts  to  duplicate 
them,  hi'  takes  acres  of  ground, 
tons  of  machinery,  the  produc- 
tive labor  of  hundreds  of  men  to 
imitate  what  Nature  has  done  in 
the  stem  of  the  plant  or  the  leaf 
of  the  tree,  and  he  too  frequently 
makes  a  bad  .job  of  it.  When  Na- 
ture wishes  to  synthesize  a  pro- 
duct she  takes  a  few  elements 
from  the  soil,  calls  on  the  sun  and 
air  for  aid.  and  the  work  is  done. 
Tartaric  acid  is  formed  in  the 
grape  from  the  same  material 
from  which  the  dextrose,  also 
found  there,  is  produce. 1,  and  tar- 
taric acid  can  also  be  manufac- 
tured from  dextrose  by  a  bio- 
chemical reaction  involving  the 
use  of  peroxidase  from  the  rye 
germ.  There  is  undoubtedly  a 
mold  or  type  of  bacteria  that  will 
do  the  same  work — but  the  task 
is  to  find  it  and  put  it  to  work  in 
the  conditions  under  which  it  will 
produce  "most  happily."  Such 
is  the  difficult  problem  of  the 
bacteriological  engineer.  The  fu- 
ture alone  holds  the  answer  to  his 
possibilities. 


Engineering  News 

(  Continued  from  page  77 ) 

'1 's  after  the  cover  of  darkness 

has  fallen.  Only  the  beam  of  an 
automobile  headlight  is  necessary 
to  have  the  door  swing  wide,  au- 
tomatically and  magically. 

A    hole,   about    an    inch      and     a 

half  in   diameter,   has   1 n   drilled 

in  the  door  and  a  protective  glass 
covered  placed  over  it.  ( >n  the 
inside  is  a  metal  tube  containing 
a  photoelectric  tube,  and  from 
this  tube  wires  lead  to  the  ampli- 
fying device  attached  to  the  wall 
of  the  garage.  The  beam  of  the 
headlight  penetrates  the  little 
glass  window  and  strikes  the 
light-sensitive  surface  of  the  pho- 
toelectric tube  to  a  degree  suf- 
ficient to  actuate  a  relay  which 
operates  the  regular  electric  door 
opening  mechanism.  Pushbutton 
switches  operate  the  electric  door 
opener  during  the  daylight  hours. 

Portable  Sump  Pump 

A  new  portable  centrifugal 
sump  pump  bearing  a  number  of 
exclusive  features  and  specially 
designed  for  general  work  requir- 
ing fast  and  effective  expulsion 
of  water,  oil  and  other  liquids, 
has  just  been  produced  by  a  large 
tool  company  in  Cleveland.  It  is 
expected  to  find  ready  application 
by  the  mining  industry  in  shaft 
sinking  and  for  seepage  and 
drainage.  It  is  adaptable  as  aux- 
iliary equipment  to  steam,  elec- 
tric and  centrifugal  pumps  and 
in  dry  mines  where  a  few  hours 
a    day   onlv   are   needed    tor  niiTrm- 


Exclusive  features  of  the  pump, 
according  to  the  manufacturers, 
include  unusually  economical  op- 
eration through  a  material  sav- 
ing in  aii'  consumption.  It  is  very 
compact  with  a  low  center  of 
gravity  that  prevents  it  from  be- 
ing upset,  and  has  an  oil  reser- 
voir capacity  of  unusual  size. 

New  Electric  Tachometer 

A  new  type  of  electric  tacho- 
meter has  been  developed  for  use 
in  aeronautical  installations.  It 
consists  of  a  small  alternating 
current  generator,  a  copper  oxide 
rectifier,  ami  a  multi-range  port- 
able voltmeter.  A  special  coup- 
ling transformer  insures  a  linear 
relationship  between  revolutions 
per  minute  and  frequency  to 
which  the  rectified  voltage  is  in 
turn  proportional.  Hence  the 
(Continued  on  page  91) 


A  New  Honor  System 


Be  Reasonable 

What  shall   I  do?     I'm   engaged  to 
mn   who   says   he   simply   can't  bear 


■cident.     Poor  chap. 


Where  Is  This? 

'lease    go    out    quietlj 
if  the  other  classes.''' 

early 
so    at 

"Zoup,  zoup,  sir?" 

"I    don't    know    what 

you  're 

"Well,      you      know 

what. 

W  ell,   zoup  is   looser.  " 

•  Wh\ 

did 

you  quit  your 

'The 

bass 

was    so    bow- 

ged 

fell 

through     his 

Pad  coming  to  son's  fra- 
ternity house:  ''Does  Rog- 
ers  live    here?" 

' '  Sure,   carry   him   in. ' ' 

Rock-a-by,  Baby, 
On   a  tree  top — 

Don't  you  fall  out- 
It  's  a  helluva  drop. 

It  truly  must  be  humili- 
ating for  a  duck  to  learn 
that  its  first  pair  of  pants 
are   down. 

Hank  Teller  (cashing  a 
prof's  check — handing  him 
several  old  dollar  bills): 
"Hope  you're  not  afraid 
of   microbes." 

Prof:  "Nope;  a  mi- 
crobe  couldn't   live  on  this 


First   Stude:      "You   nit- 
wit,  you    can't      date      that 
girl.    Why,    she's    as    beau- 
Second   Sleeper:   "Poems 
are    made    by       fools      like 


"Because      they       b  o  t  h 
make    a    better   showing   in 

the   wind." 

Mary  had  a  little  lamb— 
Which  is  unconventional, 
to  .say  the  least. 

He:      "You    look     famil- 
iar. ' ' 

She:      "Well,    I'm    not." 

"Are   you   troubled    with 
improper    thoughts  V 

"Whv,   no;    I    rather   like 


iu  John? 
lear.  if    'taint 


Our  Lunch  "Hour"  Solved 


A  Theoretical  Joke 


'  When 
.1  .'  " 
There 


•rolls    theor 


•  Wife:  "Very  well,  now  I 
Frigidain — see  what  you  can 
t    a    mechanical    stenographer." 

"If    I    were    you,    I    wouldn't 

''If   vou   were   like   me,  what   a 


And  we  know  the  man  who  calls 
girl  Yiolet  Ray,  because  she  gives  i 
something  you  can't  get  through 
window— pane. 


Activities  or  Grades? 

Dear    Son: 

I  just  read  in  the  paper  that  stu- 
dents who  .Ion 't  smoke  make  much 
better  grades  than  those  who  do. 

Father. 
Dear  Father: 

1  have  thought  about  it.  But 
truthfully  1  would  rather  make  a  "B" 
and  have  the  enjoyment  of  smoking; 
in  fact  I  would  rather  smoke  anil 
drink  and  make  a  "('."  Further- 
more, 1  would  rather  smoke  and  drink 
and    neck   and    make  a   "  I  >.  " 


you    Hunk 
Father. 


Just  Visiting 


She:  "When  I  don't  want  a  man  s 
attention  and  he  asks  me  where  I 
live,  I  tell  him  I'm  just  visiting  here." 

Guettler:  "Ha  Ha!  Excellent;  but 
where    do    you    live'.'" 

She:      "I'm    just    visiting    here." 

According  to  a  scientist  the  average 
human  male  is  four  times  a.s  strong 
as  the  female.  With  all  due  respect 
to  tlie  modern  girl,  we  should  say  that 
this    seems    no    longer 


The  President  of  Lehigh  University 
iv.s  students  have  changed  Aery  lit- 
e  in  the  past  thirty  years.  This  is 
hv  parents  who  have  sons  and  daugh- 
■rs    iu    college    worry. 
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The  Supercharging 
of  Gasoline  Engines 

(  Continued  from  page  75  ) 
The  vane.s  are  maintained  in  eon- 
tact  with  the  false  rotor  by  cen- 
trifugal force.  By  making  the  he- 
ginning  of  a  discharge  earlier, 
this  type  of  compressor  may  also 
be  operated  on  the  hydraulic 
cycle. 

The  centrifugal  compressor  is 
used  widely  on  airplane  engines 
and  was  used  on  American  rac- 
ing car  engines  until  barred  by 
the  changing  racing  rules.  The 
operation  of  this  compressor  is  as 
follows:  the  gas  is  first  given  a 
high  velocity;  then,  it  is  slowed 
down,  converting  some  of  the  ve- 
locity head  to  pressure  head. 
The  parts  of  the  compressor  per- 
forming these  functions  are 
shown  in  figure  1,  c.  The  gas  is 
admitted  to  the  center  of  the  im- 
peller, A,  a  disc  with  vanes  per- 
pendicular to  its  surface  and 
radially  disposed.  The  impeller 
is  rotating  at  an  enormous  speed, 
from  15,000  to  45,000  r.p.m.  The 
gas  is  hurled  outward  by  cen- 
trifugal force  and  so  given  a 
high  velocity.  In  the  diffuser,  B, 
the  gas  is  slowed  down  by  grad- 
ually increasing  the  cross  section 
of  the  passage  thru  which  it  is 
travelling.  In  this  country.  Dr. 
Sanford  A.  Moss  of  the  General 
Electric  company  has  done  most 
of  the  development  and  design 
work  on  the  centrifugal  compres- 
sor. 

The  problem  of  how  to  drive 
the  supercharger  is  one  that  has 
required  considerable  study.  It  is 
still  not  entirely  solved.  One 
method  of  driving  a  centrifugal 
compressor  for  airplane  Avork  is 
to  use  a  turbine  supplied  with 
exhaust  gas  from  the  engine.  Us- 
ually, the  exhaust  is  only  taken 
from  perhaps  two  cylinders.  A 
valve  in  the  line  to  the  turbine  al- 
lows the  gas  not  required  to  be 
discharged  directly  to  the  atmos- 
phere. This  drive  method  is  not 
suitable  for  automotive  work  be- 
cause the  turbine  becomes  too  hot 
except  at  high  altitudes  where  the 
temperature  is  very  low.  An 
advantage  of  the  exhaust  turbine 
drive  is  the  ease  with  which  the 
output  pressure  of  the  compressor 
may  lie  regulated.  Two  disad- 
vantages are:  1)  that  the  back 
pressure  of  the  exhaust  is  in- 
creased, and  2)  that  the  turbine 
is  subject   to  such  high   tempera- 


tures as  to  invite  failure.  The 
ordinary  supercharger  drive  is 
by  means  of  gears,  or  directly, 
from  the  end  of  the  crankshaft. 
In  airplane  engines,  the  drive  is 
by  gear  from  the  anti-propeller 
end  of  the  crankshaft,  and  as  a 
centrifugal  compressor  is  com- 
monly used,  a  considerable  step 
up  thru  the  gears  is  necessary.  In 
automobile  engines,  the  drive  may 
be  taken  either  thru  gears  from 
the  crankshaft  or  direct.  I  know 
of  two  cases  of  the  use  of  a 
clutch  between  the  crankshaft 
and  the  gear  train  or  supercharg- 
er. The  clutch  enables  the  super- 
charger to  lie  used  at  will. 

If  the  supercharger  is  placed 
before  the  carburetor,  certain  al- 
terations must  be  made.  The  car- 
buretor, as  it  operates  under  pres- 
sure, must  be  provided  with  an 
internal  venting  system  so  that 
the  pressure  at  the  inlet  to  the 
carburetor  will  lie  transmitted  to 
the  top  of  the  float  chamber;  oth- 
erwise, no  gasoline  will  be 
sprayed  into  the  air  stream.  The 
fuel  feed  system  to  the  carburetor 
must  be  designed  to  work  against 
this  pressure. 

In  most  cases  of  the  compres- 
sion of  gases,  the  temperature  of 
the  gas  is  raised.  This  decreases 
the  density  of  the  gas  for  a  given 
pressure.  This  effect  with  most 
superchargers  is  not  great  enough 
to  require  any  measures  to  avoid 
it.  The  weight  of  charge  deliver- 
ed to  the  cylinder  will  not  lie 
greatly  decreased.  In  special 
cases,  however,  such  as  with  great 
increases  in  pressure,  it  becomes 
necessary  to  coo]  the  gas  after 
compression.  One  method  of  ac- 
complishing this  is  to  pass  the  gas 
through  thin-walled  tubes  expos- 
ed to  a  draft  of  cool  air.  Inter- 
coolers  of  this  and  similar  types 
were  widely  used  on  the  91.5 
cubic  inch  Indianapolis  type  rac- 
ing cars.  The  output  pressure  of 
the  supercharger  on  such  a  car 
was  around  28  pounds  per  square 
inch  absolute. 

1  will  now  describe  some  super- 
charger installations,  attempting 
to  choose  some  of  the  more  typ- 
ical ones. 

Rolls-Royce  fit  superchargers 
to  several  of  their  airplane 
engines.  In  fact,  the  supercharg- 
ed Model  R.  figure  two  holds  the 
world's  speed  record  for  aircraft. 
Until  very  recently,  the  speed 
record  on  the  water  was  also  held 
by  the  "Miss  English  II"  using 
two   of  these   engines   The   "Miss 


England  III,"  now  in  progress  of 
construction  will  use  this  same 
model.  The  engine  is  a  V-12  of  6" 
bore  and  li.ii"  stroke,  developing 
1900  brake  horsepower  at  3000 
r.p.m.  with  a  pressure  of  12 
pounds  per  square  inch,  gauge, 
on  the  supercharger.  The  weight 
is  1530  pounds.  The  supercharger 
is  of  the  geared  centrifugal  type. 

The  Rolls-Royce  "Kestrel"  is 
similar  in  general  design  to  the 
model  R.  The  engine  is  a  V-12  of 
5"  bore  and  5.5"  stroke.  As  the 
same  engine  is  put  out  in  four 
different  forms,  comparisons  may 
be  drawn.  The  cylinder  con- 
struction is  of  the  wet  sleeve  type. 
There  are  four  valves  per  cylin- 
der, actuated  by  an  overhead 
camshaft  and  light  rockers.  The 
camshaft  on  each  bank  of  cylin- 
ders is  driven  by  bevel  gears  and 
shafts  which  are  driven  by  bevel 
gears  on  a  short  vertical  shaft 
driven  in  turn  from  bevel  gears 
from  the  crankshaft.  On  super- 
charged engines,  the  centrifugal 
blower  is  located  at  the  anti- 
propellor  end  of  the  engine  in  line 
with  the  crankshaft.  The  impeller 
is  driven  by  a  gear  train  from  the 
crankshaft!  The  step  up  is  1:6.9 
in  the  case  of  moderately  super- 
charged engines  and  1  :10  for 
"fully"  supercharged  engines. 
Incorporated  in  the  gear  train 
is  a  friction  device  to  protect  the 
gears  from  injury  in  ease  of  sud- 
den acceleration  or  deceleration 
of  the  engine.  The  inertia  of  the 
impeller  at  high  speeds  would  im- 
pose a  heavy  load  on  the  gears 
under  these  conditions.  As  the 
friction  drive  is  set  to  slip  at  a 
given  torque,  the  gears  are  pro- 
tected. The  supercharger  is  ar- 
ranged to  draw  the  mixture  from 
the  carburetor.  In  figure  two. 
the  pipe  leading  to  the  inlet  of 
the  carburetor  is  an  intake  pipe 
for  the  carburetor  and  faces  the 
slipstream  from  the  propellor. 
The  performance  of  the  "Kes- 
trels" is  as  follows : 

Unsupercharged  IA,  IIA,  III  A. 

Normal  BIIP  at  ground  level: 
190  at  2250  r.p.m. 

Maximum    BIIP    at    maximum 


.iiiii 


dill 


(  ompression   ratio — 6.0:1. 
Fuel   consumption — 30   gal.   per 

Weight  of  engine — 884  pounds. 
Unsupercharged  IB.  IIB,  IIIB. 
Normal  BIIP  at  ground  level. 
480  at  2250  r.p.m. 
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i  Continued  from  page  89 ) 
Normal  BHP  at  3000  feet. 

4S0  at   2250  r.p.m. 
Maximum    BHP    at    maximum 
r.p.m. 

580  at   27(10  r.p.m. 
t  'ompression   ratio — 7.0:1. 
Fuel   consumption — 28   gal.   per 

Weight  of  engine— 884  lb. 
Moderately   supercharged   IMS, 
[IMS,  IIIMS. 

Normal  BHP  at  ground  level. 

525  at  2250  r.p.m. 
Normal  HUP  at  3000  feet. 

500  at  2250  r.p.m. 
Maximum     BHP    at     maximum 

660  at   27(H)  r.p.m. 

Compression  ratio — 5.5:1. 

Fuel  consumption — 35.0  gal.  per 
hr. 

Weight  of  engine— 922  pounds. 

10,000     fort     supercharged    IS, 
IIS.  ins. 

Not  operated  full-throttle  at  low 
altitudes. 

Normal  BHP  at  11.500  feet. 
480  at    2250  r.p.m. 

.Maximum  BIIP     at     maximum 


5  SO  ;1t 

2700  r.p.m. 

Compression 

Fuel    ronxum 

ratio— 6.0: 
ption — 32   | 

1. 

»al.   pel 

hr. 

Weight  of  engine — 922  pounds. 

Note:  The  numerals  I,  II.  and 
III  refer  to  the  gear  reduction  of 
the  propellor. 

The  supercharger  apparently 
costs,  in  increased  fuel  consump- 
tion and  slightly  increased  weight 
but  the  horsepower  increase  at 
ground  level  or  the  maintenance 
of  horsepower  at  an  altitude 
makes  the  supercharged  engine 
very  desirable  for  many  special 
purposes  such  as  in  flying  boats 
and   in  military  planes. 

All  engines  with  centrifugal 
superchargers  after  the  carbure- 
tor enjoy  one  pronounced  advan- 
tage; the  supercharger  thorough- 
ly mixes  and  breaks  up  the 
in  the  air  stream,  giving  a  very 
homogeneous  mixture.  This  ac- 
tion is  occasioned  by  the  impeller. 

An  engine  which  takes  full  ad- 
vantage of  the  mixing  effect  of 
the  centrifugal  supercharger  is 
the  Pratt  and  Whitney  "Wasp." 
This  engine  is  of  the  radial  air- 
cooled  type.  There  arc  nine  cylin- 
of  5.75"  bore  and  5.75" 
The  supercharger  is  lo- 


cated at  the  anti-propellor  end  of 
the  crankshaft  and  is  driven  by  a 
gear  train  from  the  crankshaft. 
The  supercharger  is  located  be- 
tween the  carburetor  and  the 
engine.  The  inlet  pipes  to  the 
cylinders  are  taken  off  from  the 
section  surrounding  the  diffuser. 
There  are  nine  separate  inlet 
pipes,  leaving  the  collecting  sec- 
tion at  equal  intervals.  Each  cyl- 
inder is  thus  at  an  equal  dis- 
tance from  the  carburetor  and 
each  receives  the  same  quality  of 
mixture.  The  mixing  effect  of  the 
supercharger  insures  a  uniform 
mixture.  This  type  of  induction 
system  is  chiefly  used  for  distri- 
bution purposes,  but  there  is  an 
appreciable  supercharge  as  about 
3.5  inches  of  mercury  pressure, 
gauge,  is  obtained  at  the  blower 
outlet.  By  increasing  the  step  up 
of  the  gear  train,  a  greater 
amount  of  supercharge  can  be 
effected  and  this  is  done  for  spe- 
cial purposes. 

Mercedes-Benz,  the  earliest 
sponsor  of  passenger  car  super- 
charging, build  sports  cars  so 
equipped.  The  engine  is  a  six  of 
the  overhead-valve,  overhead- 
camshaft  type.  The  supercharg- 
er, of  the  Hoots  blower  type,  is 
mounted  with  its  axis  vertical  at 
the  front  of  the  engine.  The  drive 
is  through  a  disc  clutch  on  the 
crankshaft  to  bevel  gears  driv- 
ing the  blower.  The  step  up  is 
1  :3.  The  engine  ordinarily  runs 
without  the  supercharger.  When 
it  is  desired  to  make  a  high-speed 
sprint  or  to  accelerate  rapidly, 
the  accelerator  is  depressed  past 
the  full  throttle  position,  against 
a  strong  spring.  This  action  en- 
gages the  supercharger  (dutch  and 
(doses  the  connection  of  the  car- 
buretor to  the  outside  air.  The 
carburetor  thus  is  under  pressure. 
The  Hoat  chamber  of  the  carbure- 
tor is  sealed  and  connected  to  the 
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•uretor  to  mam- 
pressure.      The 


fuel  supply  is  by  vacuum  tank, 
the  tank  being  of  great  capacity. 
While  the  supercharger  is  in  use. 
the  vacuum  tank  is.  of  course, 
under  pressure,  and  the  engine 
runs  on  the  tank  contents,  no  fuel 
being  drawn  from  the  gasoline 
tank.  The  performance  of  one  of 
the  older  models  is  shown  in  the 
accompanying  table. 

Bentley  (England)  put  out  a 
four  cylinder  sports  car.  some 
models  of  which  are  fitted  with  a 
Hoots  blower.  The  blower  is  driv- 
en from  the  crankshaft  directly, 
being  mounted  between  the  frame 
horns,  in  front  of  the  radiator. 
The  blower  sucks  the  mixture 
from  two  carburetors  mounted  on 
its  intake  port.  A  relief  valve  on 
the  intake  pipe  leading  to  the  in- 
take manifold  protects  the  blower 
against  backfiring.  The  perform- 
ance of  both  the  supercharged  and 
unsupercharged  cars  is  shown  in 
the  table,  for  comparison. 

Lagonda  and  Lea-Francis  equip 
four  cylinder  sports  cars  with 
vane  type  superchargers,  the  in- 
stallations of  which  are  similar. 
The  compressors  are  mounted  ver- 
tically at  the  front  of  the  engines, 
being  driven  by  bevel  gears  from 
the  crankshaft.  The  carburetors 
are  mounted  at  the  intake  of  the 
compressors.  In  fairness  to  the 
Lea-Francis,  it  must  be  noted  that 
the  car  tested  was  a  fabric-bodied 
coupe.  The  two  passenger  sports 
car  will  accelerate  from  10  to  30 
miles  an  hour  in  four  seconds  in 
first  gear. 

Acceleration  figures  given  are 
from  road  tests  of  the  "Autocar." 

Taking  a  broad  view  of  super- 
charging, some  general  observa- 
tions as  to  the  facts  of  the  case 
may  be  made.  For  airplane  work, 
the  centrifugal  compressor  is 
most  widely  used.  It  is  sometimes 
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exhaust  turbine  driven  but  inure 
often  gear  driven.  The  mixing 
effect  of  the  centrifugal  compres- 
sor is  highly  desirable.  The  cen- 
trifugal supercharger  is  used  in 
several  different  ways.  On  com- 
mercial radial  air-cooled  engines, 
it  is  used  as  a  distributing  device. 
It  is  frequently  used  to  maintain 
sea-level  power  of  engines  to  some 
moderate  altitude.  On  racing  air- 
plane engines,  the  centrifugal  su- 
percharger is  used  to  maintain 
volumetric  efficiency  and  mean 
effective  pressure  at  high  engine 
speeds.  For  experimental  ami  mil- 
itary aircraft,  it  is  used  to  in- 
crease the  ceiling  and  high  alti- 
tude performance.  For  automo- 
tive work,  positive  displacement 
superchargers  of  the  Roots  and 
vane  types  are  more  widely  used. 
They  are  employed  to  maintain 
volumetric  efficiency  and  mean  ef- 
fective pressure  at  high  engine 
speeds  and  to  increase  the  accel- 
erating ability  of  the  cars.  The 
supercharger  is  not  widely  used 
except  on  sports  and  racing  cars. 
It  is  usually  used  continuously, 
though  some  installations  provide 
for  its  use  only  when  needed. 
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function   of  the  speed. 

Commutators,  collector  rings, 
and  brushes  are  eliminated  in  the 
generator  circuit  by  designing 
this  unit  of  a  small,  rotating, 
toothed  steel  core  and  a  perma- 
nent magnet  for  excitation 
around  which  the  armature  coils 
are  placed.  This  electric  tacho- 
meter is  superior  to  those  of  the 
mechanical  type  in  that:  (1)  no 
gear  box  is  employed,  allowing 
for  rapid  change  of  ranges.  (2) 
the  instrument  deflection  is  al- 
ways positive.  (3)  the  indication 
is  the  same  regardless  of  direction 
of  rotation.  It  is  expected  that 
these  advantages  will  make  the 
instrument  a  popular  one  for 
sueed  measurements. 


Carrier-Wave  Power  Transmission 


Superimposing  o  n  e  electric 
current  upon  another,  has  led  to 
a  method  of  controlling  the  oper- 
ation of  street  lights  and  of  elec- 
tric water  heaters  by  making  use 
of  the   same   service     wires      that 
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Sign      lights      and      show-window 

lighting:  vexing  spoken  words 

and  printed  messages;  setting  in- 
struments to  read  exactly  the 
same  as  other  instruments  hun- 
dreds of  miles  away — even  repro 
ducing  by  television,  the  entire 
instrument  board  of  an  outlying 
station  on  a  screen  in  front  of  the 
I  tower  dispatcher's  desk  —  all 
these  widely  different  carrier- 
currents  appear  capable  of  jump- 
ing on  and  jumping  off  the  same 
wires  which  run  motors  and  light 
lamps.  Some  of  these  miracles 
are  already  here ;  others  appear  to 
be  just  around  the  corner. 

In    the    new    control    for    street 
lights   and   off-peak      loads,     only 
two  currents  are  transmitted  sim- 
(  Continued  on  page  96) 
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Detonation  of  Multiple 
Cylinder  Engines 

i  Continued  from  page  69  I 
depression  and  evaluate  the 
knock  intensity  of  all  the  fuels. 
The  loci  are  in  a  vertical  line  of 
."..1  In.  Ilg.  manifold  depression. 
A  second  series  of  tests  was  then 
made  with  the  throttle  adjusted 
to  a  uniform  knock  intensity  of 
0.875  units.  Fuel  No.  5  would  not 
give  this  knock  intensity  even  at 
wide  open  throttle  I  1.1  In.  Hg.). 
The  corresponding  knock  was 
(). (i7."i  uints.  The  two  points  ob- 
tained  for  each  fuel  were  con- 
nected by  a  straight  line  which  is 
obviously  arbitrary.  The  close 
proximity  of  the  two  points  for 
Mime  of  the  fuels  is  also  subject 
to  criticism.  However,  the  data 
illustrate  the  specific  method  of 
presenting  this  lest  procedure. 
The  method  is  in  reality  a  com- 
bination of  fixed  throttle  with 
variable  knock  and  fixed  knock 
intensity    with    variable    throttle. 

The  practical  rating  of  the  anti- 
knock value  of  an  unknown  fuel 
has  been  greatly  simplified  by  the 
recent  general  use  of  blends  of 
octane  and  heptane  as  yardsticks. 
These  two  fuels  were  proposed  by 
Dr.  Graham  Edgar  of  the  Ethyl 
Gasoline    Corporation     and     have 

1 n    adopted   by    the   Detonation 

Subcommittee  of  the  Coopera- 
tive Fuel  Research  Committee. 
This  Sub-Committee  has  greatly 
advanced  matters  of  information 
pertaining  to  anti-knock  measure- 
ments. The  current  literature  of 
the  Society  of  Automotive  Engi- 
neers. Incorporated, — the  Ameri- 
can Petroleum  Institute  and  vari- 
ous periodicals  have  described  the 
work  of  this  Sub-Committee  as 
new  phases  of  the  work  have  de- 
veloped. 

Octane  (2,  2.  4 — trimethyl  pen- 
tanei  has  the  ability  to  operate 
without  detonation  at  higher  com- 
pression pressures  than  any  com- 
pression in  commercial  use  today. 
Normal  heptane  requires  a  lower 
compression  pressure  for  opera- 
tion without  detonation  than  even 
the  lowest  compression  in  com- 
mercial use  today.  Blends  of 
octane  and  heptane  may  be  made 
to  match  the  detonating  charac- 
teristics   of    any    of    the    various 

c 'rcial     fuels    in    use    today. 

Thi  equivalent  blend  in  terms  of 
l"'i  by    volume    id'    octane    is 

h  in  i  he  octane  number  of  the 
fuel.      !  iue   iii   high   cosl    of  these 


two  standards  it  is  not  practical 
to  make  all  tests  by  matching  di- 
rectly. Reference  curves  are 
therefore  often  established  or  sec- 
ondary reference  fuels  with  care- 
fully determined  octane  ratings 
are  used  for  routine  test  work. 
The  most  widely  distributed 
series  of  secondary  standards  are 
those  prepared  by  the  Standard 
Oil  Development  Company  with 
ratings  of  50  octane  for  the  "A" 
Standard.  67.5  octane  for  the  "B" 
Standards,  and  82.8  octane  for  the 
"C"  Standard. 
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Reference  curves  showing  the 
octane  number  of  mixtures  of 
these  three  fuels  have  been  care- 
fully prepared  under  prescribed 
engine  conditions  and  technique. 
Other    similar     curves    show    the 

fuels  when  used  with  benzine  or 
lead  tetra-ethyl  admixtures.  These 
form  a  very  valuable  measuring 
stick-  for  direct  matching  of  fuels 
and  naturally  must  be  used  under 
the  prescribed  engine  conditions 
or  technique.  When  used  under 
other  conditions  some  changes  in 
octane  numbers  may  be  expected 
based  on  their  direct  comparison 
with  octane  heptane  blends  at  the 
new  conditions.  Other  reference 
fuels  may  be  established  provided 
adequate  consideration  is  given 
to  stability  of  the  product  over 
the  period  in  which  it  is  used  and 
to  its  being  a  representative  fuel 
in  physical  properties. 


suffic 


de  with 
or    with 


calibrated  reference  fuels)  so  that 
the  data  as  observed  may  be  in- 
terpolated oi'  bracketed.  In  Fig- 
ure 1.  one  fuel  of  known  octane 
number  and  slightly  better  than 
the  sample  and  a  second  fuel  with 
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ed   by   inspection.     In   practice   a 

series  of  reference  fuels  varying 
by  .")  to  in  octane  numbers  may  be 
placed  on  the  chart  and  any  un- 
known sample  ploted  and  its  oc- 
tane number  determined  by  this 
method  of  test.  Figure  No.  -t 
shows  seven  different  unknown 
samples  plotted  on  stepped  scales 
of  sound  intensity.  Vertical  lines 
may  be  used  for  the  octane  scale. 
and  approximate  values  for  this 
chart  would  be  60  octane  at  the 
12  degree  line  and  72  octane  at 
the  I'd  degree  line.  The  two  com- 
mercial non-premium  fuels  Nos.  1 
and  2  have  approximately  60  oc- 
tane rating  under  the  audibility 
spark-advance  method  of  test 
while  using  a  sound  intensity  of 
2.5  units  (distinctly  audible). 
The  two  commercial  premium 
fuels  Xos.  3  and  7  have  approxi- 
mately 70  and  74  octane  rating's. 
The  aircraft  fuel  No.  4  has  ap- 
proximately 65  octane  rating. 
Fuel  Xo.  5  represents  a  cracked 
fuel  of  about  SO  octane  rating  and 
is  suitable  for  blending  stock. 
The  benzol  blend  is  apin'oximate- 
ly   77   octane  rating. 

Figures  Xos.  2  and  3  show  a 
characteristic  knock  curve  ob- 
tained by  gradually  closing  the 
throttle  when  operating  with  a 
given  fuel.  It  is  to  be  noted  that 
the  knock  intensity  at  first  in- 
creases and  then  falls.  This  effect 
is  objectionable  when  using  a 
part  throttle  for  knock  measure- 
ments. It  is  probably  caused  by 
a  combination  effect  of  various 
conditions  some  of  which  may  be 
as  follows  :— 

Some  engines  have  been  ob- 
served in  A.I.T.  Automotive 
Laboratory  Tests  with  a  balanced 
diaphragm  indicator,  to  maintain 
or  even  increase  the  compression 
pressure  as  the  throttle  is  closed 
slightly  from  a  wide  open  posi- 
tion. The  changes  are  probably 
due  to  improved  ramming  effect 
at  the  late  closing  intake  point  in 
the  cycle.  Increased  compression 
will,  of  course,  give  increased  de- 
tonation but  it  is  believed  that 
the  magnitude  of  the  sound  in- 
crease is  greater  than  can  be  at- 
tributed to  this  cause  alone.  (  Mher 
influences  being  equal,  engines 
with  the  minimum  disturbance  at 
this  point   will   he  better  for  knock 

show  compression  pressure  versus 
intake  manifold  depression  which 
have  onh    slight  linear  deviation. 
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It  appears  very  likely  that  the 
small  initial  increase  in  detona- 
tion as  the  throttle  is  closed  may 
also  he  influenced  by  the  relation 
of  residual  hot  gases  to  the  new 
charge.  This  is  a  temperature 
effect. 

The  small  peak  may  also  he  in- 
fluenced by  the  baffling  action  of 
the  butterfly  valve  and  its  effect 
on  the  mixture  condition  produc- 
ing stratified  mixtures  of  greater 
knocking  tendencies. 

Figure  No.  5  shows  various 
fuels  of  approximately  the  octane 
ratings  as  used  in  Figure  No.  4 
except  that  Fuel  No.  6,  the  benzol 
blend,  has  a  lower  octane  rating 
approximately  equal  to  Fuel  No. 
'■>,.  The  data  as  shown  shows  rela- 
tive ratings  only.  If  it  is  desired 
to  convert  these  into  octane  rat- 
ings various  standard  octane/hep- 
tane blends  or  reference  fuels 
differing  by  5  or  10  octane  num- 
bers may  be  plotted  on  the  same 
sheet  and  the  ratings  of  the  un- 
knowns obtained  by  interpolation. 
This  method  is  better  shown  in 
Figures  Nos.  6  and  7  in  which  ref- 
erence fuels  differing  by  5  octane 
numbers  were  used  to  establish  the 
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to  be  tested.  It  is  ap 
at    this   method    of  test- 


irottl 
issibl 


operates  at  Tin*  maxiii 
which  c-iyes  a  specific 
knock. 

These  two  charts  were  made 
with  a  6.5  to  1  volume  ratio 
engine  operating  at  1000  R.P.M. 
ami  Stted  with  a  conventional 
manifold  hot-spot.  The  air  enter- 
ing the  carburetor  and  the  outlet, 
jacket  water  temperatures  were 
maintained  at  ICO  deg.  Fahr.  and 
the  oil  in  the  engine  sump  was 
bid  deg.  Kahr.  The  spark  advance 
was  13  degrees  early  for  Chart 
Xo.  h  and  14  early  for  Chart  No. 
7.  This  is  at  the  peak  of  the  spark 
advance  curve  when  operating  at 
wide  open  throttle.  The  sound  in- 
tensity was  maintained  constant 
as  indicated  by  a  Burgess  Acoust- 
imeter  operating  at  2000-)-  fre- 
quency acceptances.  For  the 
Chart  Xo.  7  this  was  equivalent 
to  slightly  more  than  an  incipient 


e  for  Chart  Xo.  6  the 
Lsity  was  equivalent  to 
liceable  knock.  The 
A+  and  the  second 
irbitrarv  scale  of  A,  B, 
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is  shows  thai  Chart  No.  7  ex- 
3  the  range  of  fuels  tested  to 
?r  octane  numbers.  The  ini- 
peak  of  the  detonation  in- 
,c  with  (dosing  of  the  throttle 
it    present  in  these  tests  and 
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for  the  determination  of  the 
ic  rating  of  unknown  sam- 
by  determining  the  vacuum 
B. lip.  developed  by  the  sam- 
This  is  illustrated  by  the 
■d  lines.  On  Figure  Xo.  6  if 
iainple  showed  2.1  In.  II--.  of 
fold  depression,  the  corre- 
ling  compression  pressure 
,1  he  135  lb.  per  sq.  in.— the 
>.   would   be   18. (i  and   the  oc- 
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Jenkins  Valves 

on  guard  in  the 

Holland  Tunnel 


Fire  valves,  to  be  adequate,  must  be 
the  best.  In  the  Holland  Tunnel, 
world's  largest  vehicular  tunnel, 
connecting  New  York  and  New 
Jersey,  where  fire  protection  is  vital 
to  public  safety,  the  Valves  are 
Jenkins.  Protection  is  complete, 
safety  assured.  Jenkins  known  re- 
liability makes  them  a  natural 
choice  for  such  positions  of  trust. 
The  Jenkins  "Diamond"  stands  for 


sixty-eight  years  experience  in  the 
manufacture  of  quality  valves. 
Every  Jenkins  Valve  is  a  product 
of  selected  metal,  correct  design,  ac- 
curate machining  and  exacting  care. 

Send  for  a  booklet  descriptive  ot 
Jenkins  Valves  for  any  type  of 
building  in  which  you  may  be  inter- 
ested. Jenkins  Bros.,  80  White  St., 
New  York... 5 10  Main  St.,  Bridge- 
port, Conn. . . .  524  Atlantic  Ave., 


Boston...  133  N.  7th  St.,  Phila.... 
646  Washington  Blvd.,  Chicago  . . . 
1121  N.SanJacinto,Houston...Jen- 
kinsBros.,Ltd.,  Montreal...  London. 
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Designing  The  Modern 
Skyscraper 

i  Continued  from  page  72  i 
court  walls  as  well  as  the  floor 
loads  were  carried  by  the  frame 
work.  In  1887-88.  the  Tacoma 
Building  took  shape.  Holabird 
and  Roche  were  the  architects  of 
the  twelve  and  later  fourteen 
story  edifice,  probably  the  first 
complete  type  of  skeleton  con- 
struction. And  then  the  first 
twenty-story  building,  the  Ma- 
sonic Temple,  was  erected  in  Chi- 
cago  in  1890. 

Along  with  the  development  of 
materials  and  fire-proofing  con- 
struction, great  strides  were  be- 
ing taken  by  mechanical  engin- 
eers and  manufacturers  in  per- 
fecting the  passenger  elevator  for 
rapid  transit.  Prior  to  1870.  pas- 
senger elevators  were  virtually 
unknown.  To  walk",  or  rather  la- 
bor, twenty  to  thirty  flights  of 
stairs  to  attain  your  goal  was 
nothing  short  of  torture.  One  of 
the  earliest  of  elevators  for  pas- 
sengers was  that  used  in  the  Fifth 
Avenue  Hotel  in  New  York  ( 'ity. 
It  was  operated  by  means  of  a 
vertical  iron  screw,  this  passing 
through  a  sleeve  in  the  center  of 
the  car.  Rather  slow  and  inef- 
ficient, don't  you  think  .'  It  would 
have  been  somewhat  embarrass- 
ing, to  a  few  people  at  any  rate, 
if  the  in m  screw  had  slipped  ! 
Steam  and  hydraulic  elevators 
were  later  developed,  until  the 
modern  electric  tvpe  was  perfect- 
ed. 

Recently  two  important  sky- 
scrapers have  been  erected.  One 
is  t  h  e  Colgate-Palmolive-Peet 
Company's  building,  more  com- 
monly known  as  the  Palmolive 
Building.  This  structure,  which 
has  a  frontage  of  172  feet  on 
Michigan  Avenue  and  231  feet  on 
Walton  Place,  rises  for  38  stories 
to  a  height  of  468  feet,  (i  inches, 
and  terminates  in  a  beacon  light 
at  a  point  620  feet  above  the  side- 
walk. Below  the  sidewalk  grade, 
the  basement,  first  and  second 
M'li-l>aseincnts.  and  the  boiler 
room  extend  to  a  depth  of  36  feet. 
The  building  is.  of  course,  of 
fireproof  construction  throughout. 
the  steel  frame  resting  on  cais- 
sons carried  down  to  bedrock. 
The  roofs,  floors,  etc.,  are  of  re- 
inforced concrete.  Every  latest 
Hindi'  of  construction,  together 
with  the  finest  of  materials.  is 
employed   in   ifs  erection,  insuring 


permanence  and  safety.  T  h  e 
maximum  amount  of  daylight  is 
assured  by  the  plan  shape  at  the 
various  levels,  and  the  diminish- 
ing size  of  the  floor  plan  admits 
of  the  possibility  of  the  rental  id' 
entire  floors  with  varying  space 
requirements,  as  illustrated  by 
this  table  of  areas: 

First  Floor — 15,885  square  feet 
2nd  to  10th— 11.850  square  feet 
11th  to  Kith— 10,500  square  feet 
17th  to  21st—  5.soo  square  feet 
22nd  to  32nd — 1,100  square  feet 
33rd  &  34th— 3.S42  square  feet 
35th  &  36th— 3,196  square  feet 
37th  2,914  square  feet 

The  second  important  building 
of  present  design  is  that  of  the 
Chicago  Daily  News.  The  struc- 
tural frame  of  the  building  is  of 
steel,  and  the  typical  floor  con- 
struction throughout  the  office 
portion  of  the  structure  is  of  the 
concrete  joist  slab  (flat)  type. 
This  is  formed  by  the  use  of  thir- 
ty inch  pans,  as  illustrated.  The 
building  is  partly  over  the  rail- 
road tracks  of  the  Chicago.  Mil- 
waukee. St.  Paul  and  Pacific 
Railroad.  Due  to  its  relation  to 
the  tracks,  the    steel     frame     has 


double  plate  girders  were  use< 
cantilevers  over  the  tracks.  Tl 
were  used  to  support  the  heav 
loads.  Some  of  them  ran  as  h 
as  12  feet  in  depth.  In  one 
stance  the  moment  on  one 
these  mammoth  beams  was 
million  foot-pounds.  Sma 
girders  carrying  the  lighter  lo 


room  dictated  by  the  clearance 
above  the  tracks,  it  was  necessary 
to  use  pin  connections  for  this 
purpose.  This  was  true,  though, 
only  in  some  cases.  In  one  par- 
ticular instance  in  the  structure,  a 
truss  supports,  on  its  top  chord,  a 
roof,  and  from  this  same  truss 
floors  of  the  building  are  suspend- 
ed. The  bottom  chord  of  this 
truss  alone  weighed  65  tons.  It 
required  only  two  hours  for  its 
erection.  This  was  the  maximum 
time  that  could  be  given  as  it  was 
put  in  place  above  the  tracks  and 
consequently  could  not  be  allowed 
to  interfere  with  the  train  service. 
The  rest  of  the  truss  was  simply 
erected  in  place  over  the  bottom 
chord. 

hi  all  buildings  of  importance 
nowadays,  a  very  close  contact  is 
maintained  between  the  architect 
and  the  structural  engineer.  Mat- 
ters must  be  settled  as  to  the  cor- 
rect spacing  and  location  of  all 
columns  to  provide  correct  ar- 
rangement and  size  of  elevator 
hatchways  and  elevator  entrances. 
These  problems  must  be  con- 
sidered on  the  basis  that  the  ver- 
tical transportation  in  high  build- 
ings is  of  primary  importance, 
and  that  all  other  arrangements, 
both  of  structural  and  architec- 
tural design,  must  be  made  to 
conform  to  the  best  possible  ele- 
vator installation.  An  accurate 
schedule  of  location  of  all  me- 
chanical equipment  and  t  h  e 
weights  thereof,  must  be  fur- 
nished the  structural  engineer, 
and  in  addition,  the  detail  of  all 
vertical  p  i  p  e  shafts,  conduit 
shafts,  and  ventilating  shafts.  In 
sable  to  pierce 
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hers  for  the  convenience  of  pipe 
lines  or  ventilating  duets. 

The  American  skyscraper,  con- 
sidering il  as  a  type  of    building, 

represents  a  style  of  American 
architecture.       At  one     time     its 

certain  limitation,  seemed  well 
nigh  impossible.  In  the  early 
skyscrapers  commercialism  seem- 
ed tn  have  won  out  radically.  It 
had  made  some  little  concessions 
to  architecture,  perhaps,  allowing 
of  a  certain  introduction  of  archi- 
tectural motives  here  and  there, 
which  forecast  the  possibility  of 
further  concessions.  But  the 
earliest  skyscrapers  were  actual- 
ly nothing  more  than  an  elongat- 
ed box;  the  design  lacked  any 
structural  significance.  That  was 
the  first  skyscraper.  Knowing 
it,  one  will  better  understand  and 
appreciate  the  strides  made  dur- 
ing the  last  twenty  years  in  its 
further  development.  For  from 
this  as  a  nucleus  we  have  devel- 
oped  the  modern  skyscraper. 

Thus,  we  may  then  describe 
the  various  stages  in  the  develop- 
ment of  the  skyscraper  as,  first, 
the  box ;  second,  the  all-over  de- 
sign box;  third,  the  surmounted 
or  combined  tower;  fourth,  the 
tower;  fifth,  the  massed  tower; 
sixth,  the  set  back.  These  desig- 
nations must  not  be  considered 
too  literally.  They  represent,  as 
well  as  any  other  method,  proba- 
bly, the  steps  by  which  the  pinna- 
cle was  attained.  It  must  not  be 
understood,  however,  that  the 
earlier  types  passed  out  of  exis- 
tence with  the  introduction  of  a 
new  idea.  But  at  this  present 
day  commercialism  and  art  have 
actually  smoothed  out  all  differ- 
ences, and  skyscraper  architec- 
ture has  attained  its  goal. 
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A  New  Development  Plan 
For  Engineering  Education 

(  Continued  from  page  71  ) 
the  progress  of  alumni  in  com- 
merce and  industry  so  that  the 
fund  of  knowledge  thus  assem- 
bled may  be  drawn  upon  as  a 
critique  of  educational  policy 
throughout. 

Other  institutions  will  be  as- 
sociated with  the  college  of  sci- 
ence, engineering,  and  architec- 
ture. An  industrial  research  in- 
stitute will  be  established  as  an 
adjunct  of  the  college.  It  will 
he  organized  to  do  intensified  in- 
dustrial research  work  Tor  indus- 
try. Fellows  for  its  staff  will  be 
selected  from  the  graduate 
schools  as  lhe\  complete  their  ed- 
ucation in  research  methods.  As 
it    is    planned    now,    only    applied 

A  technical  institute  will  be  or- 
ganized as  another  adjund  of  the 
college.  In  such  an  institute  ar- 
tisan, technical,  and  supervisory 
staffs  of  industry  will  be  given 
training.  The  training  offered 
will  be  for  callings  which  occupy 
a  place  between  the  skilled  crafts 

of   the    new    school      l.rovides      the 


co-operation  with  industry  which 
will  be  maintained  throughout. 
.Most  prominent  industrialists  and 
professional  men  believe  engineer- 
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fganized  statements  of 

ind    faculties  have   lit- 
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irk, 

i,  on,'  of  the  most  sig- 
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id    professional   men.     Thi 
ttee  will   be  related   to  th 


societies,  and  industries  will  form 
a  mutually  beneficial  partnership 
for  the  greater  advancement  of 
technological  education  ami  train- 
ing in  the  Chicago  industrial 
area. 

These  are  a  few  of  the  major 
resolutions  of  the  new  develop- 
ment plan  for  Armour  Institute 
of  Technology.  It  has  been  forged 
together,  link  by  link.  It  seeks, 
above  all,  to  create  genuine  val- 
ues. Through  the  instrumental- 
ity of  this  plan,  a  great  structure 
is  designed  to  meet  the  needs  of 
industrv  .  .  .  designed  to  be  even 
more  useful  to  individual  boys 
and    men. 

In  creating  a  greal  science  and 
engineering  center,  the  plan  be- 
comes a  vital  pari  of  MidAYest- 
ern  industry.  Industrialists,  edu- 
cators, and  professional  men  of 
national    repute    who    have    assist- 
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the  changes  and  im- 
provements which  the  plan  calls 
for  can  be  effected  progressively. 
The  usual  procedure  of  obtain- 
ing funds  first  to  launch  untested 
expansion  can  be  reversed.  Im- 
prove  nt    will    be    introduced   on 

a  test  basis,  ami  when  a  change 
in  policy  or  method  is  demon- 
strably sound,  professional  and 
industrial  men.  who  will  have 
been  active  in  proving  ami  try- 
ing its  soundness,  will  assist  in 
providing  the  funds  for  its  instal- 
lation. Thus,  the  plan  provides 
in  itself  a  means  of  judging  and 
evaluating  its  own   methods,  and 

it  iias  been  made. 

By  making  a  careful  selection 
of  the  men  who  are  to  receive  its 
advantages,  by  giving  them  an  ed- 
ucation which  embraces  the  fund- 
amentals of  scientific  thougb.1  as- 
well    as    a    stuily      of      the      broad 
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nized  representation. 
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keeping  in  close  touch  with  th 
life  into  which  it  is  sending  thes 
men-  in  all  thes,.  ways  does  th 
development   plan  for  Armour  In 

modern  life,  and  in  every  detai 
of  each  of  these  functions  will  i 
be  governed  bv  its  guiding  phi] 
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(  Continued  from  page  (>1  ) 
ultaneously.  These  are  the  regu- 
lar continuous  supply  current  for 
heat,  light  and  power,  and  one  of 
the  control  currents,  or  carrier 
currents.  These  control  currents 
have  much  higher  electric  fre- 
quencies than  the  service  current, 
which  usually  is  60-cycle  alter- 
nating current.  The  control  cur- 
rent for  street  lights  is  of  480  cy- 
cles, and  that  for  controlling  wa- 
ter heaters  7l2D  cycles.  The  con- 
trol currents  pass  over  the  wire 
for  very  brief  periods,  only  long 
enough  to  actuate  the  control  de- 
vices, but  there  is  no  reason  why 
such  currents  cannot  flow  steadily 

Already  the  control  system  is 
in  use  at  Springfield,  Mass.,  con- 
trolling 80  street  lights  without 
the  necessity  of  using  a  separate 
circuit  for  the  control  mechanism, 
hence  making  possible  a  pro- 
nounced saving.  The  double  con- 
trol method,  employing  currents 
of  two  frequencies,  is  already  so 
practical  that  it  is  suitable  for 
general  utility  purposes. 

Water  heaters  of  the  type  in- 
cluded in  this  system  are  supplied 
with  heating  current  during  night 
hours  when  the  demand  upon 
electric  lines  is  the  lightest.  Thus 
the  operator  at  the  distribution 
power  station  can  control  a  multi- 
tude of  water  heaters. 


A  Portable  Electric  Fever-Pro- 
ducing Machine 


A  portable  electric  fever-pro- 
ducing machine  that  makes  it  pos- 
sible to  raise  the  internal  temper- 
ature of  special  body-parts,  of 
arm  and  let;-  joints,  for  example, 
without  producing  a  complete 
fever-temperature  was  shown  to 
members  of  the  New  York  Elec- 
trical Society  at  the  science  for- 
um. December  lb.  in  the  Engi- 
neering Auditorium.  New  York. 
The  meeting  devoted  to  "Electric- 
ity in  Modern  Medicine,"  includ- 
ed a  number  of  papers  describ- 
ing new  electric     equipment     for 

The  machine  show  n  at  the  meet- 
ing  was  similar  to.  but  smaller 
than,  the  high-frequency  eon- 
\  crier  announced  last  year,  which 
is  being  used  in  numerous  hospit- 
als and  medical  schools  for  inves- 
tigations of  the  value  ,d'  internal 
heal    in  the  treatment    of    various 
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LINDE    PROCESS    SERVICE    IS   WITHIN 
ECONOMICAL    'PHONING    DISTANCE 

EVERY  user  of  Linde   Oxygen   is   privileged  to   call    upon   Linde 
Process  Service  for  assistance  or  advice  through   any  of  the 
25  Linde  District  Offices. 

Linde  Process  Service,  with  its  unequalled  background  of  scien- 
tific research  and  field  experience,  offers  every  facility  for  most 
effective  use  of  oxy-acetylene  welding  and  cutting.  Here  are  some 
of  the  things  it  has  done. 

In  the  State  of  Washington,  it  developed  a  Procedure  Control 
for  welding  band  saws,  thus  saving  the  lumber  industry  thousands 
of  dollars  in  replacement  costs. 

In  Iowa,  it  showed  a  hosiery  mill  how  to  alter  forms  used  in 
the  manufacture  of  silk  stockings,  and  helped  save  a  capital 
expenditure  of  $16,000. 

In  New  York,  it  showed  a  manufacturer  how  to  apply  iridium  to 
fountain  pen  points  economically  and  without  waste. 

Tomorrow's  engineers  will  be  expected  to  know  how  to  apply  the 
oxy-acetylene  process  of  welding  and  cutting  metals.  For  their 
assistance,  we  have  prepared  several  interesting  technical  book- 
lets explaining  how  this  modern  metal -working  process  is  used  in 
the  design,  construction,  and  fabrication  of  metal  parts  and  struc- 
tures. These  books  contain  newer  and  more  practical  material 
than  most  texts  and  will  form  a  helpful  addition  to  your  personal 
library.  Write  to  us  and  we  will  send  them  to  you  without  charge. 
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SEALING    STEEL 


WITH    FLUID    COPPER 


WITH  copper  melted  to  the  consist- 
ency of  kerosene  in  an  electric 
furnace,  steel  can  be  sealed  so  as  to  be 
gas-tight.  Like  bones,  the  grains  of  steel 
tend  to  grow  together  slowly,  but  elec- 
tric heat  speeds  up  the  process  so  that 
steel  joints  require  but  a  few  minutes  to 
knit.  And  steel  joints  knit  in  a  copper- 
brazing  furnace  are  exceptionally  neat, 
strong,  and  tight. 

As  a  controlled  atmosphere  at  very  high 
temperature  must  be  used,  the  electric 
furnace  is  important  to  the  process.  At 
brazing  temperature,  the  molten  copper 
wets  the  clean  steel  and  flows  into  the 


finest  crevices,  forming  a  copper-steel 
alloy  which  seals  the  joint.  The  greater 
the  pressure  at  the  joint,  the  readier  the 
flow  of  copper. 

Such  furnaces  are  used  in  the  manufacture 
of  G-E  refrigerators,  where  hundreds 
of  evaporators  are  hermetically  sealed 
daily. 

These  developments  in  industrial  heating 
are  largely  the  achievements  of  college- 
trained  General  Electric  engineers. 
Newly  graduated  young  men  obtain  in 
the  Testing  Department  practical  experi- 
ence which  fits  them  for  future  positions 
of  responsibility. 
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Hello,  Hawaii" 


Bringing  Hawaii  within  speaking  distance 
of  the  United  States  is  one  of  the  latest 
achievements  of  the  Bell  System  in  its  pro- 
gram of  telephone  service  extension. 

Five  years  ago  the  United  States  had  tele- 
phone connection  only  with  Canada,  Cuba, 
and  the  Mexican  border.  Since  then,  Bell 
engineers  have  so  developed  radio  telephony 
that  handling  calls  to  Europe,  South  America, 


Australia,  Bermuda,  Samoa,  and  Hawaii  is 
daily  routine.  Today  more  than  31,000,000 
telephones  can  be  reached  —  approximately 
92%  of  all  the  telephones  in  the  world! 

Making  the  telephone  practically  world- 
wide in  reach  promotes  understanding  be- 
tween nations.  It  has  far  reaching  effects  com- 
mercially and  politically.  That's  what  puts 
the  thrill  into  such  Bell  System  pioneering. 
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The  Explosive  Limits 

of  Petroleum 

Vapors 

By  Jarl  T.  Sorensen,  '33 
Student  in  the  Department  of  Fire  Protection  Engineering 


KNOWLEDGE  of  the  ex- 
dosive  limits  (or  limits  of 
inflammability)  of  gaso- 
line and  other  hydrocarbon  va- 
pors in  air  is  of  very  great  impor- 
tance in  the  prevention  of  explo- 
sions and  fires  in  the  petroleum 
a  n  d  related  industries.  Also, 
methods  of  determining  the  eon- 
tent  of  gasoline  vapor  in  such  mix- 
tures are  essential  in  ascertaining 
the  risks  involved  in  the  storage 
and  use  of  gasoline.  Explosive 
vapor  spaces  within  tanks  are 
probably  the  worst  single  item 
among  oil  fire  hazards.  Most  oil 
fires  begin  with  an  explosion,  or 
are  spread  by  vapor  explosions. 
Even  if  highly  inflammable  oils 
are  severely  heated,  if  there  is  no 
air  supply,  the  contents  are  rea- 
sonably safe  from  combustion. 

An  inflammable  mixture  of 
gases  or  vapors  may  be  diluted 
with  one  or  another  of  its  constit- 
uents until  it  is  no  longer  inflam- 
mable. The  dilution  limit  of  in- 
flammability is  the  border-line 
composition ;  a  slight  change  in 
one  direction  produces  an  explo- 
sive mixture,  in  the  other  direc- 
tion a  non-explosive  mixture. 
There  are  clearly  two  limits  of  in- 
flammability, a  higher  and  a  low- 
er, for  each  pair  of  so-called  com- 
bustible vapor  and  supporter  of 
combustion.  The  lower  limit  cor- 
responds to  the  minimum  amount 
of  vapor,  the  higher  or  upper  limit 
to  the  maximum  amount  of  vapor 
capable    of   conferring    an    explo- 
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sive  quality  on  the  mixture.  Va- 
pors within  these  limits  liberate 
enough  energy  on  combustion  of 
any  one  layer  to  ignite  the  neigh- 
boring Layer  of  unburned  mixture 
and  are  therefore  capable  of  self 
propagation  of  flame;  others  are 
not. 

Petroleum  is  a  complex  mix- 
ture of  many  different  combust- 
ible hydrocarbons  of  widely  vary- 
ing boiling  points.  It  is  obvious 
that  combustible  vapors  are  there- 
fore always  present,  and  preven- 
tion of  explosions  can  only  be  ac- 
complished by  maintaining  the 
combustible  vapors  in  such  pro- 
portions as  to  be  non-explosive, 
even  if  ignition  sources  are  pre- 
sent. 

The  lighter  combustible  vapors 
from  petroleum  and  its  products 
consist  largely  of  saturated  hy- 
drocarbons, and  each  individual 
hydrocarbon  vapor  has  a  different 


explosive  limit.  It  therefore  lie- 
comes  necessary  to  know  what  hy- 
drocarbon vapors  may  be  present 
before  the  explosive  limits  can  he 
foretold. 

It  is  known  what  is  the  predom- 
inating hydrocarbon  content  and 
the  percentages  of  gases  and  va- 
pors liberated  by  petroleum  and 
its  products  from  storage  tanks. 
tankers,  and  similar  places.  These 
tahles  also  give  the  average  num- 
ber of  carbon  atoms  per  molecule 
in  the  vapor.  This  does  not  mean 
that  the  values  given  are  the  only 
gases  or  vapors  present,  but  rath- 
er the  average  of  those  present. 
For  example:  Mid-Continent  crude 
oil  with  the  vapor  sampled  one 
font  above  the  oil  level  indicate, 
four  carbon  atoms  to  the  molecule 
or  butane.  This  is  the  average 
composition    given      by      analysis. 

individual  constituents  w  o  u  1  d 
have  revealed  the  presence  of  eth- 
ane, propane,  pentane  and  others. 

Results  show  that  the  vapors 
having  ten  or  more  carbon  atoms 
per  molecule  are  never  present  in 
sufficient  quantities  at  ordinary 
temperatures  to  produce  explo- 
sive mixtures.  The  average  num- 
ber of  carbon  atoms  in  the  mole- 
cule must  he  eight  or  less  for  the 
hydrocarbon  vapors  to  have  suf- 
ficient vapor  pressure  to  produce 
explosive  mixtures  at  tempera- 
tures less  than  100°  F. 

There  are  certain  factors  affect- 
ing  the   limits    of   inflammability 


■■ 
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hieh  must  be  mentioned  in  order 
lie  subject  may  be  under- 
stood. 

When  a  heat  source  of  sufficient 
size  and  intensity  is  introduced 
into  a  mixture  below  the  lower 
explosive  limit,  some  combustion 
occurs  even  when  the  mixture  is 
incapable  of  self-propagation  of 
flame.  This  usually  is  visible  as 
a  "cap"  of  flame  which  may  be 
large  if  the  source  of  heat  is 
ample.  An  intense  source  of  ig- 
nition introduced  into  the  mix- 
ture capable  of  propagating  flame 
will  produce  a  larger  cap  than  a 
weaker  source.  Aside  from  this, 
the  source  of  ignition  has  ao  effecl 
mi  the  observations  when  the 
tests  are  carried  out  in  an  appara- 
tus of  proper  size.  The  true  test 
of  an  explosive  mixture  is  whether 
or  not  it  continues  to  propagate 
flame  after  the  influence  of  the  ig- 
nition source  has  been  dissipated. 

There  is  a  difference  in  the  ex- 
plosive limits,  depending  on  the 
direction  in  which  the  (lame  is 
propagated.  When  a  source  of 
ignition,  such  as  a  flame,  is  intro- 
duced into  an  inflammable  mix- 
ture, flame  tends  to  travel  away 
from  the  source  in  all  directions. 
In  a  very  large  volume  of  mixture 
the  form  of  the  combustion  /.one 
would  be  a  spherical  shell  of  in- 
creasing radius,  were   it   not    that 


the  h 


expanded 


Flame  cannot  travel  downw 
when  the  upward  movement 
the  gases,  due  to  convection, 
taster  than  the  speed  of  llaint 
a  still  mixture,  as  happens 
weak  mixtures  near  the  limits 
inflammability.  Hence,  near  e 
limit  there  is  a  range  of  mixtv 


which  will  propagate  name  up- 
ward but  not  downward.  These 
should  he  considered  as  explosive 
mixtures,  since  if  they  are  ignit- 
ed neai'  their  lower  confines,  flame 
will  propagate  entirely  through 
the  mixture  to  the  top.  The  limit 
for  upward  propagation  may  be 
considered  safe,  because  if  mix- 
tures do  not  propagate  rlame  in 
this  direction,  they  may  be  consid- 
ered safe  for  all  other  directions 
ol  flame  propagation. 

As  the  propagation  of  flame  de- 
pends on  the  transfer  of  energy 
from  the  burned  to  the  neighbor- 
ing unburned  layer  of  gas.  and  as 
in   a   limit    mixture  the  amount    of 

of     flame     propagation,    anything 

that  reduces  the  available  energy 
will  affect  the  limits.  Hence,  it 
is  necessary  to  make  observations 
in  vessels  which  are  so  wide  that 
the  cooling  effect  of  their  walls  is 
negligible.  Also,  the  vessel  must 
he  long  enough  for  the  observer 
to  ascertain  whether  the  flame 
continues  to  propagate  after  the 
initial  impulse  from  the  igniting 
source  has  dissipated.  The  observ- 
ed limits  of  inflammability  widen 


the  width  increases,  more  ra] 
>'  at  first,  and  very  slowly  at 
■r  stage. 

vonnal  variations  of  tempera 
e  and  pressure  have  no  appn 
hie  effect  on  the  explosive  1  in 
Larger  variations  in  pressur 
e   neither  simple   nor   unifon 

•tion  in  the  pressure  tends  h 
rd  a  narrowing  of  the  range  o 
ammability,  indeed,  as  the  d< 
e  of  vacuity  increases,  th 
its  coincide;   below   this   poin 


gating  th 

Few    o 


tlu 


effect  of  turbulence 

on  limits  of  inflammability,  hut  it 
has  been  shown  that  the  lower 
limits  are  somewhat  reduced.  Tur- 
bulence may  he  imparted  by 
means  of  a  fan.  or  by  stream 
movements  of  the  mixture. 

There  are  a  number  of  types  of 
apparatus  in  use  to  determine 
values  of  upper  and  lower  explo- 
sive limits  of  specific  vapor  mix- 
tures. Most  commonly  used,  is 
one  embodying  a  vertical  glass 
tube,  six  feet  long,  and  two  inches 
diameter.  This  is  sealed  at  the 
bottom  with  a  iilass  plate  and  a 
mercury  envelope,  and  it  is  from 
here  that  the  gas  mixture  is  ignit- 
ed, (ilass  shell  tubing,  fused  to 
the  top,  leads  past  a  manometer  to 
a  calcium  chloride  drying  tube. 
Three  way  T-bore  capillary  stop- 
cocks connected  at  each  end  of  the 
drying  tube,  and  an  extension  to 
another  drying  tower  and  Hi- Vac 
pump  complete  the  assembly.     By 
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ture  in  the  tube  is  held  ;it  exactly 
atmospheric  pressure,  and  then  ig- 
nited with  an  alcohol  flame.  That 
vapor  content  which  just  propa- 
gated flame  to  the  top  was  then 
taken  as  the  limit  mixture. 

As  the  predominating  hydro- 
carbons vary  from  ethane  to  hep- 
tane, it  is  seen  that  the  lower  and 
higher  explosive  limits  may  range 
from  about  1.1  to  12.5  per  cent  by 
volume  for  petroleum  vapors  in 
air.  Unless  the  average  carbon 
content  of  the  vapors  is  known, 
the  gases  should  lie  considered 
flammable  if  the  amounts  of  com- 
bustible vapor  lie  within  the  lim- 
its given  above. 

If  means  of  analyzing  the  gas 
mixtures  in  a  given  space  are 
available,  the  lower  limit  can  be 
closely  calculated  from  this  ana- 
lysis alone.  In  such  an  analysis 
as  mentioned  here,  the  combusti- 
ble is  burned  in  an  excess  of  oxy- 
gen, and  the  contraction  due  to 
the  burning  is  noted  and  the  car- 
bon dioxide  produced  is  also  de- 
termined. The  ratio  of  this  con- 
traction to  the  carbon  dioxide 
produced  can  be  used  for  determ- 
ining the  lower  explosive  limits  of 
the  mixture,  as  is  shown  on  the 
accompanying  curve.  This  curve 
was  obtained  experimentally  by 
Coward  and  others,  and  shows 
that  calculated  and  determined 
values  check  closely  for  all  sat- 
urated hydrocarbons  tested. 

Although  the  exact  lower  and 
upper  explosive  limits  may  be 
known  for  the  individual  constit- 
uent vapors  and  for  the  predom- 
inating hydrocarbon  content  of 
various  petroleum  vapors  as  ex- 
pressed by  the  average  carbon 
atom  content  per  molecule,  yet, 
this  knowledge  is  not  sufficient 
to  protect  the  industry.  The  in- 
flammable vapor  hazard  is  partic- 
ularly insidious  because  there  has 
been  no  convenient  method  of  de- 
tecting or  measuring  it.  Wher- 
ever flammable  liquids  are  used  or 
stored  there  is  always  the  poten- 
tial hazard  of  fire  or  explosion  of 
the  vapor,  but  with  methods 
heretofore  available  it  is  often  a 
very  difficult  matter  to  determine 
whether  or  not  flammable  vapors 
are  present  in  dangerous  quanti- 
ties. The  sense  of  smell  cannot  be 
depended  upon  to  differentiate  be- 
tween a  safe  and  an  unsafe  at- 
mosphere, and  chemical  analysis 
is  a  slow  and  laborious  process. 
Recent  developments  have  made 
available  a  number  of  instruments 
capable  of  quickly  and  conven- 
iently determining  the  percentage 


should  lie  of  very  great  value  in 
controlling  the  tire  and  explo- 
sion hazard,  in  regulating  ventil- 
ation to  maintain  a  safe  atmos- 
phere, and  in  determining  that 
large  oil  tanks  are  in  a  safe  condi- 
tion for  repair  operations.  A  num- 
ber of  different  instruments  of 
tlie  same  general  character  have 
been  independently  developed, 
and  I  will  briefly  describe  one  of 
these,  the  gasoline  vapor  indicator 
developed  by  the  Standard  oil 
Company  of  California.  This  de- 
vice, as  all  others  perfected,  de- 
pends upon  the  heating  effect 
due  to  the  burning  of  a  small  sam- 
ple of  the  atmosphere  under  anal- 
ysis, this  heating  effect  being 
measured  electrically  and  giving 
a  reading  on  a  dial.  The  descrip- 
tion will  indicate  the  compad 
simplicity  of  the  apparatus. 
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il  bulb  aspirator.  A  plat 
ilium  wire  in  the  conduction  tube 
within  the  apparatus  is  heated  by 
electric  curreiii  from  dry  cells  en- 
closed in  the  case,  and  as  the 
sample  is  drawn  to  this  point,  any 
combustible  hydrocarbons  con- 
tained in  it  will  burn  at  the  sur- 
face of  the  platinum  filament. 
The  additional  heat  furnished  by 
this  combustion  will  raise  the 
temperature  of  the  filament  and 
thus  increase  its  resistance,  which 
in  turn  will  cause  the  pointer  to 
move  over  the  indicator  dial, 
marked     to     show     directly     t  h 


amount   of  hydi 


bon   vapor  in 


the  sample.      To  insure  that  there 

is  no  chance  of  combustion  being 

transmitted     from     this     reaction 

(  Continued  on  page  123) 
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automobile,  and  were  not  handi- 
capped by  precedent  and  fashion. 
our  new  automobile  would  not 
look.  act.  or  he  mechanically  ar- 

When  the  automobile  was  orig- 
inally designed,  :!<•  or  more  years 
ago,  it  was  a  slow  moving  vehicle, 
the  next  step  forward  from  the 
horse  and  wagon.  Speed  was  con- 
spicuous by  its  absence;  in  the 
beginning,  the  so  called  horseless 
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al.  slow  speed,  short  distance  car. 
one  of  the  outstanding  require- 
ments and  virtues  is  speed.  With 
speed  comes  increased  air  resist- 
ance in  more  than  direct  propor- 
tion, and  with  increased  air  resis- 
tance, consideration  of  scientific 
streamlining  becomes  of  prime  im- 
portance in  relation  to  speed. 
horsepower  required,  and  fuel 
economy.  With  the  problem  of  air 
resistance  one  wonders  why  the 
present  style,  with  engine  in  front, 
and  the  wind-disturbing  body,  has 
persisted  so  long.  Let  us  look  into 
the  relationship  of  wind  resistance 
to  car  performance. 

Wind  resistance  is  the  greatest 
factor  that  has  limited  car  per- 
formance and  economy.  If  the 
laymen  who  purchase  and  drive 
cars  knew  just  what  hard-beaten 
engines  and  present  body  designs 
do  to  the  gasoline  that  they  pour 
into  the  tanks,  and  how  much 
change  in  design  could  affect  the 
situation,  it  is  probable  that  our 
present-day  ears  would  be  carry- 
ing streamlined  bodies. 

If  a  Hat  body  moves  through  the 
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in  the  automobile,  but  it   can  be 

very   closely  approached. 

In  order  to  determine  the  resis- 
tance due  to  wind,  and  conse- 
quently the  remedy,  numerous  and 
interesting  tests  have  been  made 
both  in  this  country  and  abroad. 
For  use  in  these  tests,  complete, 
three  dimensional  models,  one- 
quarter  size,  are  cast  in  plaster-of- 
paris. 

Virtually  every  present  car. 
when  moving  along  the  ground, 
crowds  the  air  under  the  chassis, 
increasing  its  velocity  and  de- 
creasing the  pressure  along  lines 
parallel  to  the  direction  of  mo- 
tion. This  creates  a  cross-wind 
force  which  tends  to  draw  the  car 
toward  the  ground.  On  the  other 
hand,  it  is  possible  that  the  par- 
ticular shape  of  an  automobile 
will  cause  the  air  under  it  to  tend 
to  lift  it  from  the  ground.  Thus 
we  see  that  ground  effect  must  lie 
taken  into  consideration  when 
measuring  air  resistance  of  an 
automobile. 

If  the  model  to  be  tested  were 
to  be  suspended,  the  ground  effect 
would  obviously  be  lacking,  and 
the  air  resistance  measured  he  in- 
correct. If  the  model  were  to  be 
placed  on  a  floor,  and  the  wind 
sent  against  it,  the  computed  mea- 
surements would  be  incorrect  be- 
cause of  the  friction  of  the  air 
on  the  floor.  In  the  case  of  a 
moving  car,  the  road  friction  of 
the  air  has  no  bearing  on  the 
problem.  The  solution  was  offer- 
ed in  the  supporting  of  an  exact 
duplicate  dummy,  upside  down. 
directly  under  the  model,  at 
which  time  the  desired  require- 
ments are  fulfilled. 

Another  experiment  in  the  de- 
termination of  air  resistance  is 
performed  by  the  use  of  a  mixture 
of  lampblack  and  kerosene.  This 
mixture  is  blown  over  a  model, 
the  resulting  lines  showing  the 
directions  of  the  air  currents. 


After  having  determined  the  ef- 
fect of  wind  in  relation  to  the 
style  of  the  ear,  the  next  impor- 
tant question  is  how  the  car  can 
he  streamlined  without  affecting 
the  esthetic  values  of  the  car.  To 
obtain  perfect  streamline,  or  even 
a  near  approach,  is  practically  im- 
possible. The  problem  appears  to 
he  to  reduce  only  unnecessary  air 
resistance,  inasmuch  as  the  car 
must  he  sold  to  the  public,  to 
whom  the  appearanee  is  as  impor- 
tant as  its  mechanical  merits. 

Before  considering  some  of  the 
improvements  that  could  be  made 
on  the  body  and  other  sheetmetal 
work,  it  should  he  remembered 
that  the  chassis  also  offers  air  re- 
sistance. As  long  as  the  cooling 
of  the  engine  is  done  in  the  pre- 
sent way,  a  large  area  of  air  resis- 
tance will  always  exist  regardless 
of  tlie  shape  of  the  radiator  core. 
The  bottom  of  the  chassis  could  be 
greatly  improved  by  covering  it 
with  a  set  of  sheet  metal  pans  to 
decrease  the  road  drag,  the  pans 
being  made  so  as  to  afford  easy 
access  to  all  parts  that  are  fre- 
quently inspected.  All  parts  of 
the  car  can  be  made  to  offer  less 
air  resistance  and  this  can  be 
done  without  producing  freakish 
effects,  but  it  requires  experimen- 
tation and  good  taste. 


question  for  the  present,  but  the 
formation  of  eddies  that  the  pre- 
sent shape  of  the  sedan  bodies 
causes,  which  is  one  of  the  major 
resistances  to  the  speed  of  the  car, 
can  be  reduced  somewhat  without 
radical  and  objectionable  changes 
if  the  shape  be  corrected  only  be- 
low the  belt  line,  leaving  the  up- 
per back  much  as  it  is  now  so  as 
not  to  interfere  with  the  head- 
room and  the  rear  window  open- 
ing. 

The  plan  design  of  the  car  is  as 
important  as  the  side  contour.  All 
designers  know  that  the  closer  the 
widest  part  of  the  body  is  to  the 
highest  part  of  the  roof,  the  bet- 
ter appearing  proportion  will  be 
obtained.  The  widest  part  of  the 
body  could  be  moved  forward 
without  sacrificing  any  of  the 
rear  end  space.  This  would  re- 
duce the  width  of  the  back,  im- 
proving appearance  and  reducing 
air  resistance. 

The  problem  of  ventilation  in 
our  automobile  bodies  needs  at- 
tention, and  we  can  enlist  the  aid 
of  the  aerodynamics  expert  in 
this.  It  is  doubtful  if  this  ques- 
tion has  ever  been  given  any  ser- 
ious thought  by  manufacturers. 
(Continued  on  page  116) 
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'HE  weather  affects  every- 
one; nowhere  is  it  possible 
*  to  find  a  human  being  who 
lot  concerned,  directly  or  in- 
M'tly.  by  the  kind  of  weather 

is  eaeh  day  meted  out  to  him. 
it  depends  the  comfort,  eon- 
ienee,  safety  and  prosperity  of 
lkind.     Everyone's  disposition 


responds   to   a 
agreeable   oni 

cause  of  its  ex 

importance  to 

is  not   strangt 


llaii'"'     and   "'.Mare's     Tails"  are 
names  known  to  even-  sailor. 

As  nations  progressed  these  pre- 
monitory signs  of  good  and  bad 
weather  were  developed  into  those 
short  proverbs  which  make  up 
popular  prognostics.  A  great 
many  of  these  are  still  current  in 
main  parts  of  the  world  hut  their 
reliability  and  aualitv  are  varied. 


ii. I. 


natural  phenomena 
in  highly  figurative  " 
language.  The  most  a  synoptic  chart 
interesting  thin  g 
about  these  myths  is  the  remark- 
able fidelity  with  which  they  re- 
lied the  climate  of  the  country  in 
which  they  originated.  For  ex- 
ample, from  the  mythologies  of 
Greece  and  Seandanavia  we  can 
very  nearly  build  up  an  account 
of  the  climate  existing  in  these 
two  countries  by  translating  their 
figurative  language  into  modern 
description. 

The  survival  of  much  of  this 
phraseology  is  reflected  in  popu- 
lar prognostics  and  in  cloud  forms 
of  modern  times.  In  England  and 
Sweden  "Noah's  Ark"  is  still 
seen  in  the  sky.  while  in  Germany 
the  "Sea  Ship"  still  turns  its 
head  to  the  wind  before  a  rain. 
In  Scotland  the  "Wind  Dog"  and 
the  "Boars  Head"  are  still  the 
i      :nl  of  fishermen,  while  "Goat's 


Some  are  based  on  phases  of  the 
moon  and  other  planetary  move- 
ments, while  still  others  are  very 
valuable  and,  correlated  with 
other  aids  to  weather  forecasting, 
present  a  system  of  prognostica- 
tion which  will  always  be  in 
voc'ue.  especially  on  the  seas.  Let 
the  sailor,  a  backwoods  farmer,  or 
some  hard-blown,  leather-faced 
riverman  take  a  "squint"  at  the 
weather  and  its  signs,  and  he  can 
give  you  a  very  accurate  predic- 
tion of  what  the  next  few  hours 
will  brine-  in  the  way  of  weather. 
It  is  essential  to  his  well-being, 
and  to  his  safety,  that  he  be  able 
to  do  this. 

The  ability  of  mariners  to  fore- 
cast weather  changes  from  local 
observations  is  proverbial.  This 
is    not    because    the    si^ns    are      So 


much  more  pronounced  over  the 
sea  than  over  land,  but  primarily 
because  the  mariner  has  no  other 
source  of  information  and  must 
learn  to  interpret  their  signi- 
ficance. On  land  a  heavy  storm  is 
not  so  often  a  matter  of  life  ami 
death,  and  consequently,  while 
most  people  recognize  a  few  signs, 
they  very  seldom  follow  them  out 
systematically  t  o 
determine  their  re- 
liability; most  of 
the  weather  fore- 
c  a  s  tine-  practiced 
by  mariners  is  the 
result  of  m  a  n  y 
years  of  observa- 
tion. A  sailor  needs 
no  book  on  meteo- 
rology to  tell  him 
the  invariable  se- 
quence of  events  in 
a  cyclone.  He  knows 
that  a  soft  rain  al- 
ways precedes  a  cy- 
clonic disturbance. 
and  that  when  the 
wind  precedes  the 
rain  the  storm  will 
li  e  of    short    dura- 

those  w  h  o  follow 
the  sea  take  warning  when  sea 
birds  hunt  the  safety  of  the  land. 
About  three-fourths  of  the  popu- 
lation of  our  country  can  be  read- 
ily reached  with  the  information 
circulated  by  the  United  Stales 
Weather  Bureau  by  means  of  its 
publications,  by  the  daily  papers, 
by  radio,  telegraph,  and  tele- 
phone. The  effect  of  this  service 
has  been  to  make  us  entirely  de- 
pendent upon  the  weather  man 
and  his  advice.  Even  the  most 
reliable  and  pronounced  si^ns  of- 
ten mean  nothing  to  us  because 
we  have  given  up  the  idea  of  mak- 
ing our  own  observations  and 
forecasts. 

Despite      the     fact      thai      truly 
weather-wise    people    arc    becom- 
ing few  in  aumber,  wea!  her  obser- 
(  Continued   mi   page    1  I'M 
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The  Solvay  Process  of 
Alkali  Manufacture 

By  Stanley  M.  Lind,  '32 
Student  in  the  Department  of  Chemical  Engineering 


THERE  are  today  three  im- 
portant processes  used  to 
manufacture  alkali,  the 
Lehlanc  process,  the  Solvay  proc- 
ess, and  the  electrolytic  process, 
with  the  Solvay  process  being  at 
present  in  advance  of  the 
other  two.  The  Lehlanc  proc- 
ess was  developed  in  France 
about  1790,  so  is  very  old  and 
consequently  has  a  firm  foun- 
dation, but  in  spite  of  im- 
provements effected  during 
recent  years,  cannot  compete 
economically  with  the  Solvay 
process.  There  are  two  rea- 
sons for  this,  the  most  impor- 
tant being  that  the  sodium  in 
the  latter  costs  next  to  noth- 
ing, being  obtained  from  na- 
tural or  artificial  brine  in 
which  the  sodium  chloride 
possesses  an  extremely  small 
value,  while  in  the  Lehlanc 
process  the  sodium  chloride 
must  be  relatively  pure  and  is 
consequently  more  difficult  to 
obtain.  Also,  the  fuel  required 
in  the  ammonia-soda  process 
is  less  than  half  that  used  in 
the  Lehlanc  method.  The 
Solvay  process  has  been  elab- 
orated into  a  very  complicat- 
ed but  perfectly  working  A 
scheme  in  which  the  cost  of 
labor  and  the  loss  of  ammonia 
have  been  reduced  to  a  minimum. 
The  only  way  in  which  Lehlanc 
process  could  hold  its  own  was  by 
being  turned  in  the  direction  of 
making  caustic  soda,  to  which  it 
lends  itself  more  easily  than  the 
ammonia-soda  process.  One  ad- 
vantage remained  to  the  Leblanc 
process  for  a  long  time,  but  now 
that  is  eliminated.  Early  endeav- 
ors to  obtain  the  chlorine  of  the 
sodium  chloride  used  in  the  Sol- 
vay process  in  a  form  which 
would  be  useful  were  fruitless; 
calcium  chloride  was  the  final 
product,  and  was  at  that  time 
considered  as  waste.  The  Leblanc 
process  could  furnish  chlorine   in 


any  one  of  several  active  forms, 
and  because  of  this  fact,  held  the 
upper  hand  in  Greal  Britain  and 
other  foreign  countries.  However, 
a  myriad  of  uses  for  the  calcium 
chloride  waste  was  found,  where- 


Solvay    Tower"     tor    the    production    of    sodium 

upon  the  Solvay  process  became 
economically  a  success. 

The  electrolytic  process  is  in 
theory  the  simplest  method  for 
making  alkalis,  but  is  as  yet  still 
in  its  infancy.  No  doubt  in  the  fu- 
ture it  will  become  an  economic 
competitor  for  the  Solvay  process. 

Probably  the  first  real  step  in 
the  ammonia-soda  process  occur- 
ed  in  1838,  when  H.  J.  Dyar  and 
•  1.  Heming,  two  Englishmen, 
patented  a  process  which  they 
had  carried  out  experimentally  in 
Whitechapel,  England.  Many  at- 
tempts were  soon  after  made  in 
the  same  direction,  both  in  Eng 
land  and  on  the  continent,  the 
most    remarkable    of    which    was 


vised  by  .1.  .1.  T.  Schlossing  ami 
E.  Holland.  Bui  a  really  econo- 
mic solution  of  the  problem  came 
in  1872,  by  virtue  of  the  work  of 
Ernest    Solvay,   a   Belgian. 

The  Solvay  process  as  car- 
ried on  commercially  today 
differs  very  little  from  the 
original  conception.  The 
basic  reaction  of  the  process 
is  the  mutual  decomposition 
of  ammonium  acid  carbonate 
and  sodium  chloride : 

NH4HCO3  +  NaCl  Xall- 
C03  +  NH4CI. 

It  begins,  however,  not 
with  ready-made  ammonium 
acid  carbonate,  but  with  the 
substances  from  which  it  is 
formed,  ammonia,  water,  and 
carbon  dioxide — which  are 
made  to  act  on  sodium-chlor- 
ide. In  practice  the  process 
is  carried  out  as  follows:  A 
nearly  saturated  solution  of 
sodium  chloride  is  prepared 
by  purifying  natural  or  arti- 
ficial brine,  removing  espe- 
cially the  alkaline  earths  by 
the  addition  of  sodium  or  am- 
monium carbonate  a  n  d 
settling  out  the  precipitate 
id  thus  formed.  This  solution  is 
then  saturated  with  ammonia 
in  vessels  provided  with  mechani- 
cal agitators  and  strongly  cooled 
by  coils  of  pipe  through  which 
cold  water  is  flowing.  These  ves- 
sels, as  well  as  all  others  used  in 
the  process  are  not  open  to  the 
air.  but  communicate  with  it 
through  washes  in  which  fresh 
salt  solution  is  employed  for  re- 
taining any  escaping  vapors  of 
ammonia. 

The  ammoniacal  salt  solution  is 
now  saturated  with  carbon  diox- 
ide. This  is  employed  in  the  shape 
of  lime-kiln  gases,  obtained  in  a 
relatively  pure  ami  strong  form, 
(up  to  33%  C02)  in  very  large 
kilns,  charged  with  limestone  and 
(Continued  on  page   122) 
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An  Automatic  Pilot 

An  automatic  pilot  based  on  the 
se  of  the  gyroscope  has  been 
aced  after  long  development 
ork  in  actual  commercial  use  on 

ie   planes  of  one  of     the     larger 

r  a  n  spurt    companies. 

he     device     maintains 

ie  plane  on  a  level 
,1  mi  a  straight 
course  without  inter- 
vention by  the  pilot. 
Not  only  does  it  relieve 
the  pilot  on  long  flights, 
but  il  assures  level  fly- 
ing in   foggy     weather, 


World's  Largest  Testing  Machine         New  Source  of  Rayon  Found 
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safety  a  n  d  eomfort. 
Even  when  turning  it 
is  possible  to  prevent 
banking  of  the  plane. 

Two  gyroscopes     are 
employed,   driven   by   a 


At 


to  t 
ehai 
shaf 


itrolling  nie- 
ii  which  the 
and  gearing- 
are  in  constant  motion. 
One  of  the  gyros  spins 
about  a  horizontal  axis; 
the  other  is  for  lateral 
a  n  d  longitudinal  con- 
trol, and  it  spins  about 
a  vertical  axis.  Both 
gyros,  mounted  on  gim- 
1  als.     arc     free      to      swhn 


•  it    Call 


ICC. 
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the     aeroplane      departs 
from  of  a  straight  course,  rolls  or 
pitches,  the  gyros  in  the  automatic 
pilot   are  displaced  relative  to  the 
plane.     By  this  change  in  relative 
positions,    electrical    contacts    are 
established    which    bring   clutches 
into   operation.      The    .■bitches    en- 
gage parts  of  the  control  mechan- 
ism   with    the   constantly   running 
power    shafting;    the    control    me- 
chanism    operates     t  h  e     rudder, 
levator,   or   ailerons   as  the    case 
ay  be.     A  follow-up  system  then 
into  play  by  means  of  which 
;d    contacts    are    with- 
in-eventing     over-control. 


up  to  :$:?  feet  long  in  compression 
and  up  to  4,IH)0.(HHI  pounds  load. 
In  tension  it  accepts  specimens 
up  to  the  same  length  and  will  ap- 
ply loads  up  to  3,000,000  pounds. 
The  spread  between  the  columns 
is  ten  feet  and  the  table  is  1L>  feet 
long.  Sinee  the  table  is  level  with 
the  laboratory  floor  a  truck  may 
drive  between  the  columns  and 
the  specimen  be  lifted  directly 
from  the  truck  body  by  the  test- 
ing machine  itself. 

There  are  many  unusual  fea- 
tures in  this  testing  machine  in 
addition  to  its  great  size  and  un- 
precented  capacity.  Since  the  prin- 
ciple load  application  is  hydraulic 
it  is  necessary  to  provide  a  cylin- 
der  and    ram    and   a    pressure-pro 


iced  nitric  acid, 
tment  of  Agricul- 
is  developed  a  process  for 
•  cellulose  from  bagasse, 
ste  from  sugar  cane  after 
the  sugar  has  been  ex- 
tracted. 

From  250.000  to  500,- 
4  000  tons  of  bagasse  ac- 
cumulate each  year  at 
the  sugar-cane  mills  of 
the  United  States. 
Large  quantities  are 
used  as  fuel  by  the  su- 
gar mills,  and  for  sev- 
era  1  y  e  a  r  s  g  r  e  a  t 
amounts  have  been  used 
for  manufacturing  in- 
sulating materials. 

The  possibility  that  a 

higher  grade    of    cellu- 

I     lose  could  be  produced 

J     from    bagasse    led     the 

"      chemists  to   experiment 

with     it.     The     process 

increases   the    potential 

value  of  bagasse  and  at 

the  same   time   offers   a 

new   and   steady   source 

of  raw  material  for  the 

rayon  industry. 

The  method,  known 
as  the  nitric  acid  pulp- 
ing process,  consists  of 
soaking  the  raw  mater- 
ial in  a  weak  nitric 
acid  solution  for  sev- 
s  at  a  medium  tempera- 
ting  it  for  an  hour  and 


linalh 


ing  and  boiling  in  di- 
lute sodium  hydroxide  to  produce 
a  soft,  bleachable  pulp.  Cheaper 
supplies  of  nitric  acid  make  the 
process  commercially  feasible. 
Some  of  its  advantages  as  com- 
pared with  older  methods  of  pro- 
cessing bagasse  are  that  open 
tanks  are  used  instead  of  pressure 
tanks,  and  less  heat,  power,  and 
time  is  required. 


ih 


iicmg 


imp 


;  testing  machine  is  -Hi  inches 
diameter  and  the  hydraulic 
ssure  is  about  2500  pounds  per 
S  is  about  2500  pounds  per 
are  inch   when  operating. 


106 


THE  ARMOUE  ENGINEE 


The  Ultra  Centrifuge 

Man's  search  for  the  ultra  in 
speed  of  rotation  of  pieces  of  ap- 
paratus has,  it  is  believed,  been  at- 
tained in  a  new  high  speed  centri- 
fuge, capable  of  a  speed  of  500,- 
000  revolutions  per  minute;  this 
apparatus  will  enable  the  separa- 
tion of  liquids  which  have  to  now 
existed  in  collodial  suspension. 

The  rotating  part  or  rotor  is 
about  one  inch  in  diameter.  The 
remainder  of  the  apparatus  is  call- 
ed the  stator.  Air  from  a  com- 
pressor is  admitted  to  the  chamber 
through  a  valve  in  the  base  of  the 
chamber.  The  rotor  is  then  placed 
in  position.  Tiny  air  jets  imme 
diately  under  the  rotor  impinge 
on  and  slightly  raise  it.  As  its 
under-surface  hears  diagonal  rlrit- 
ings,  the  rotor  is  given  a  rotatory 
motion.  It  finds  a  position  of 
stable  equilibrium  very  near  the 
stator  and  continues  to  rotate  at 
high  velocity  entirely  on  'bear- 
ings' of  air.  With  a  steel  rotor 
one  inch  in  diameter  and  air  at 
Kid  pounds  pressure  per  square 
inch,  a  velocity  of  3500  revolu- 
tions per  second  was  easily  ob- 
tained. The  velocity  remains 
constant  as  long  as  the  air  pres- 
sure remains  constant. 

.Means  of  introducing  liquids  in- 

at  high  speed  have  been  perfected 
as  have  means  of  removing  them. 
This  is  possible  because  the  rotor 
is  hollow  and  because  of  the  pre- 
sence of  small  communicating  op- 
enings near  the  top  center. 


A  Uniaue  Design 

is    developed     in     Philadelph 

a.,     over     the     design    of   a    n< 


Alcohol  From  Wood— Not  Wood 
Alcohol 

Real  alcohol  can  be  made  from 
wood  by  an  improved  method  re- 
cently discovered  in  England.  This 
method  is  commercially  practical 
where  sawdust  can  be  obtained  for 
a  dollar  a  ton  and  a  supply  of  200 
tons  a  day  is  available.  The  pro- 
cess is  capable  of  extracting  35  to 
JrO  gallons  of  alcohol  from  each 
ton  of  dry  sawdust. 

The  process  consists  in  forcing 
acidulated  water,  containing  two 
parts  of  sulfuric  acid  per  thou- 
sand, at  a  temperature  of  180  de- 
grees Centigrade  and  a  pressure 
of  12  atmospheres,  through  saw- 
dust packed  in  leadlined  vessels. 
Under  these  conditions  nearly  half 
of  the  sawdust  is  changed  into  fer- 
mentable sugars.  The  molasses 
thus  obtained  is  fermented  with 
yeast  in  the  usual  way  to  obtain 
the  alcohol. 


bank  and  office  building  in  the 
center  of  that  city's  shopping  dis- 
trict. Its  architects,  Howe  and 
Lescaze,  claim  that  it  has  definite 
functional  beauty,  since  it  more 
clearly  expresses  its  interior  use 
than  do  the  more  staid  buildings 
in  its  neighborhood. 

Structurally,  the  unique  feature 
of  the  building  is  its  unusual  area 
of  window  space,  deliberately 
planned  to  admit  all  possible  use- 
ful daylight.  This  is  obtained  by 
stepping  out  from  the  structural 
columns  a  series  of  "balconies" 
and  connecting  them  by  uninter 
rupted  windows,  innocent  of  even 
corner  supports.  In  this  way  the 
front  wall  is  65%  glass. 

Vertical  communication  between 
floors,  including  elevators,  pipe 
shafts,   and   air   ducts,   is   all   cen- 


Fish  Elevators  at  Baker  River 
Dam 

Salmon    climb    ladders    and 

253   foot    Baker     River     dam     in 

Washington.  In  trawling  down- 
stream a  salmon  merely  allows  the 
current  to  carry  him  along,  but   in 

to  the  spawning  grounds.  I fien 

finds  barriers  that  lie  must  take. 

Taking  advantage  of  the  topo- 
graphy near  the  dam  the  tirst  step 
in  the  progress  of  the  salmon  to 
dizzying  heights  is  a  100  foot  fish 
ladder.      Next    comes      about      TOO 

foot  overpour  at  the  loot  of  an  in- 
clined track.  The  pool  above  this 
last  rise  consists  of  a  steel  box  on 
wheels,  hoisted  up  the  incline 
when  it  has  become  full  of  fish. 
At  the  top  of  the  in. din,.,  the  car 
delivers  into  a  hopper  and  the 
fish  slide  down  a  wooden  chute  in- 
to tin'  lake  back  of  the  dam. 


Sound  Bullets  for  Fog  Navigation 

In  recent  tests  off  tin.  New  Eng- 
land coast,  bullets  of  sound  which 
bound  back  to  the  boat  from 
which  they  are  sent  and  warn  the 
pilot   of  fog-screened  obstacles  in 

his  path  have  I n  employed  in  an 

acoustic  navigating  device.  The 
new  device  is  termed  a  sonic  lo- 
cator and  is  a  direct  outgrowth  of 
the  sonic  altmeter  recently  devel- 
oped. In  tlie  same  manner  as  the 
latter,  by  the  use  of  the  sound 
echo  principle,  it  warns  the  navi- 
gator of  boats,  buoys,  or  shoreline 
which  may  be  totally  obscured  by 
fog. 

A  sending  megaphone  mounted 
on  the  boat  projects  short  blasts 
of  a  high  frequency  air  whistle. 
These  blasts  strike  objects  ahead 
and  rebound  as  echos.  The  num- 
ber of  seconds  elapsing  during  this 
interval  determines  the  distance 
of  the  objects  from  the  boat,  in 
plenty  of  time  for  the  pilot  to 
avoid  hitting  them.  Besides  the 
sending  megaphone,  the  new  de- 
vice consists  of  a  pair  of  binaural 
receiving  megaphones  mounted  in 
a  framework  which  may  lie  turn- 
ed with  a  handwheel  inside  the 
<  abin  or  listening  post. 

tered  in  the  rear  of  the  building. 
Therefore  that  section  has  been 
clothed  in  glazed  black  face-brick 
to  serve  as  a  hack  bone  for  I  he 
lighter  office  Hours  which  branch 
from  it  like  so  many  ribs. 
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Make  The  Armour  Engineer  the  best  technical  college  publication  in  the  country. 

Ideals  are  like  stars;  you  will  not  succeed  in  touching  them 
with  your  hands,  but  like  the  seafaring  man  on  the  desert  of 
looters,  you  choose  them  as  your  (/aides,  and  following  them,  you 
reach    your  destiny. 

—Carl  Schukz. 


THE  DEVELOPMENT  PLAN 
of  Armour  Institute  of  Tech- 
nology has  as  one  of  its  major 
points  the  elevation  of  entrance 
requirements  and  a  more  exact 
selection  of  students.  The  former 
will  occur  progressively  so  as  to 
work  no  hardship  upon  students  in 
the  transition  period;  indeed,  the 
class  of  1936  will  he  chosen  under 
elevated  scholastic  standards  pri- 
or to  their  admittance  next  fall. 

The  new  features  in  student  se- 
lection  will  attempt  to  solve  the 
grave  problem  of  determining  the 
individual's  htness  to  pursue  an 
engineering  education.  It  is  well 
recognized  that  the  average  sec- 
ondary school  graduate  is  an  in- 
sufficient judge  of  his  own  fitness 
for  technical  training.  Further 
opportunity  for  self-discovery 
and  a  broader  outlook  is  neces- 
sary before  an  educational  pro- 
gran  definite  vocational  aims 
can  b  mpted  with  confidence. 
The  early  years  in  college  are  all 

1     apl        i     remain     a     sorting 


ground  for  our  preparatory  grad- 
uates; this  is  a  frank  confession 
of  the  great  need  for  a  scheme  of 
selection  which  will  place  in  the 
technical  college  those  students 
who  may  lie  classed  as  "good 
risks"  for  an  engineering  educa- 
tion. 

The  enormous  practical  value  of 
some  reasonable  plan  of  selective 
admission  to  the  student,  to  the 
college,  and  to  the  industry  that 
employs  the  technical  graduate 
is  so  apparent  that  a  considera- 
tion of  this  problem  is  entirely 
worthy  of  much  time  and  atten- 
tion. 

In  all  probability  the  already 
old  idea  at  Armour  of  the  person- 
al interview  will  be  elaborated 
upon  tremendously  and  will  form 
the  nucleus  for  an  intensive  pro- 
gram of  study  of  each  candidate 
student  to  determine  his  fitness 
for  technical  education,  and  more 
important,  to  assist  him  into  that 
walk  of  life  which  will  gain  him 
maximum  satisfaction  and  ad- 
vancement. 


ITH     THIS     ISSUE     THE 

control  o  f  the  Armour 
Engineer  passes  from  the  hands 
of  the  seniors  to  those  of  the  jun- 
iors. It  has  been  the  custom  for 
the  May  issue  to  be  published 
with  the  newly  elected  editors 
acting  in  the  executive  positions. 
The  seniors  merely  act  in  a  super- 
visory capacity. 

The  Managing  Board  believes 
it  has  made  a  wise  selection 
of  men  to  fill  the  offices  of  Edi- 
tor, Associate  Editor,  and  Busi- 
ness Manager.  The  present  mem- 
bers of  the  Board  sincerely  be- 
lieve that  the  new  executives  will 
prove  their  merit  ami  will  war- 
rant the  responsibilities  placed 
with  them.  With  the  present  plans 
for  future  changes  and  expansion 
of  the  Engineer  within  the  next 
school  year,  the  new  men  must  be 
possessed  of  those  qualities  of  ex- 
perience, ability,  and  aggressive- 
ness so  necessary  to  their  posi- 
tions. This  issue  stands  as  the 
first   result   of  their  endeavors. 


ins 
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TIIK  ARMOUR  ENGINBEE 


IN  THIS  MODERN  DAY  COL- 

■^  lege  athletics  has,  to  a  large  ex- 
tent, lost  its  fundamental  incen- 
tive. The  true  desire  of  every 
academic  departmenl  of  physical 
education  should  be  to  promote 
and  foster  the  means  by  which 
students  may  build  up  strong 
bodies  at  the  same  time  they  are 
developing  their  minds. 

All  sports,  as  baseball,  track, 
swimming  and  tennis,  have  defi- 
nite value  if  participated  in  sen- 
sibly. However,  it  is  in  this  last 
that  the  trouble  arises.  It  is  the 
desire  and  hope  of  every  college 
student  to  obtain  a  good  educa- 
tion accompanied  by  a  sound 
body,  yet,  the  majority  of  these 
students,  if  they  feel  they  cannot 
win  a  letter,  will  not  participate 
in  a  sport.  Consequently,  their 
bodies  do  not  receive  proper  ex- 
ercise. 

At  Armour  the  average  scholar 
works  rather  strenuously  at  his 
studies,  usually  keeping  late 
hours.  Obviously  he  cannot 
maintain  the  physical  condition 
required  by  a  competitive  sport. 
However,  he  need  not  try  for  an 
award,  but  may  participate  mild- 
ly in  order  that  his  health  may  be 
maintained. 

The  primary  incentive,  it  must 
be  remembered,  is  not  to  make  the 
varsity,  but.  rather,  to  become 
strong  through  exercise.  It  fol- 
lows that  the  former  will  be  a  na- 


tural conseqi 
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THE  WEEK-END  OF  THE  EN- 
gineering  student,  and  of  any 
man.  is  equally  as  important  in 
his  education  as  the  long  hours 
spent  in  the  classroom  and  the 
weary  nights  used  in  preparing 
the  following  day's  work.  To 
many  the  few  hours  at  the  end  of 
the  week  mean  that  much  more 
time  to  write  reports,  solve  diffi- 
cult problems,  and  read  a  required 
amount.  Education  has  a  much 
broader  sense  than  the  total  of 
book  learning  digested  ;  it  may  be 
defined  as  the  ratio  of  the  amount 
of  knowledge  assimilated  to  the 
amount  of  knowledge  to  which 
the  individual  is  exposed.  The 
person  failing  to  take  advantage 
of  the  opportunity  to  secure  a 
well-rounded  d  e  vein  p  m  e  n  t 
through  social  associations  will 
seldom  be  termed  educated. 

It  is  for  this  reason  that  the 
week-end  plays  such  an  important 
part  in  the  life  of  the  student  en- 
gineer. In  this  time  he  may  se- 
cure that  valuable  education,  nec- 


trily  lacking,  to  a  marked  ex- 
,  in  a  technical  college.  Eath- 
han  use  the  few  hours  at  the 
of  the  week  in  outside  pre- 
ation  only,  he  would  secure 
•h  more  valuable  knowledge 
talking  with  people,  learning 
ir  views,  conversing  in  their 
e.  seeing  arguments  from  their 
it  of  view,  and,  in  general,  ob- 
ing  a  simple  psychology,  easy 
ts  method  of  teaching,  inex- 
sive  in  cost,  and  of  exceeding- 
Teat  benefit  in  present  and  fu- 


AT  THE  PRESENT  TIME, 
the  word  "success"  is  rarely 
used.  In  the  mind  of  the  average 
individual  persons  who  may  be 
termed  a  "success"  are  exceed- 
ingly few.  This  word  has  receiv- 
ed much  abuse,  for  there  are 
many  people  who  would  come  un- 
der its  scope  if  the  true  meaning 
were  known. 

Success  is  strictly  a  personal 
matter;  it  may,  perhaps,  vary  with 
the  individual,  depending  upon 
the  person  judging  him,  but  you 
are  the  one,  and  the  only  one,  to 
determine  whether  you  are  a  suc- 
cess. Success  depends  upon  the 
happiness  of  the  existence  of  the 
individual ;  if  a  men  leads  a  happy 
life  be  is  a  success.  No  matter 
how  poor  in  terms  of  wealth,  no 
matter  how  educated  or  illiterate, 
no  matter  what  his  physical  or 
mental  capacity  may  be,  this  man 
is  a  success,  because  he  is  happy, 
the  ultimate  goal  of  existence. 
True,  in  the  eyes  of  his  fellowmen, 
he  may  belong  to  the  lowest  class. 
he  may  be  entirely  shunned,  but 
their  judging  does  not  matter:  he 
is  happy,  he  enjoys  living,  he  de- 
rives pleasure  in  performing  his 
simple  tasks,  he  has  achieved 
Utopia,  he  is  a  success. 

The  relationship  of  money  and 
success  must  certainly  be  men- 
tioned; they  are  vitally  connect- 
ed. Monetary  remuneration  often 
is  the  basis  of  success.  It  is  un- 
doubtedly a  stepping  stone  in  the 
achievement  of  success,  but  mere- 
ly and  only  because  it  increases 
the  chances  of  happiness. 

We  have  observed  that  success 
is  strictly  a  personal  matter:  the 
poorest  person  can  be  equally  as 
successful  as  the  richest.  It  is 
left  entirely  to  each  man  to  fash- 
ion his  own  life,  to  set  his  own 
goal.  The  men  of  '32  leave  us 
very  soon  to  seek  their  places  in 
life:  we  sincerely  hope  the  true 
spirit  and  the  real  good  of  exis- 
tence will  shape  their  careers. 


IT  IS  EXTREMELY  DIFFI- 
cul1  to  evaluate  the  effects  of 
harsh  and  excessive  noises  on  the 
human  body.  Nervous  fatigue  is 
induced,  and  the  individual  whose 
life  is  saturated  with  city  noises. 
from  traffic,  railways,  radios,  fac- 
tories and  hucksters,  tends  to- 
ward greatly  lessened  efficiency, 
an  increased  irritability,  and  even 
neurosis.  It  has  been  stated  that 
"within  a  generation,  noise  will 
vie  with  disease  unless  the  same 
mechanical  ingenuity  that  has 
called  the  mechanical  robot  of  the 
age  into  existence  shall  also  be 
able  to  endow  it  with  a  soul  of 
quiet." 

Research  lias  shown  thai  sud- 
den noise  increases  the  rate  of 
heart  and  respiration,  and  the 
blood-pressure  of  man  and  animal. 
The  mental  effort  of  the  more 
highly  developed  individuals  is 
hindered  by  noise.  Sudden  harsh 
sounds  cause  fear  reactions,  ap- 
parent in  muscular  tension. 

The  problem  has  been  carefully 
studied  for  many  years,  especial- 
ly in  England.  In  1!»17  a  National 
Fatigue  Elimination  day  was 
initiated  as  one  means  of  direct- 
ing public  attention  to  prevent- 
able noises.  In  the  United  States, 
some  cities  have  experimented 
with  noiseless  street-cars,  and  pa- 
tented noise  preventing  rails  are 
in  use  in  others. 

Certain  legal  restrictions  on 
noise  may  be  properly  imposed, 
but  the  prevention  of  excessive 
noise  is  very  largely  an  engineer- 
ing   problem. 


HTHE  PROBLEM  OF  ESTAB- 
-*~  lishing  a  high  professional 
standing  of  engineers  is  one  which 
is  now  being  investigated  by  en- 
gineering groups  throughout  the 
country.  Today  there  exists  the 
same  need  for  the  universal  regis- 
tration of  engineers  that  existed 
some  time  ago  with  regard  to  the 
medical  and  legal  professions.  It 
is  expedient  that  we  have  uni- 
form and  exacting  requirements 
to  be  fulfilled  before  a  man  may 
take  upon  himself  the  responsi- 
bility of  others'  lives  and  inter- 
ests. This  has  hitherto  been  done 
in  other  professions  by  means  of 
state  boards.  Inevitably,  the  en- 
gineer will  be  the  subject  of  legis- 
lation, either  as  an  individual  or 
as  a  member  of  a  group,  and  it  is 
essential  that  he  be  in  control  of 
the  situation. 


A.  S.  M.  E. 

Members  of  the  A.  S.  M.  E.  were  in- 
cited by  the  W.  S.  E.  group,  March  1, 
to  hear  Mr.  Eugene  S.  Taylor  give  a 
talk  on  the  Chicago  Plan  Commission. 
Mr.  Taylor,  who  is  manager  of  this 
group,  gave  a  description  of  it,  its  his- 
tory, duties,  anil  present  activities.  The 
work  of  tlio  Commission  is  to  make  and 
develop  specific  plans  fur  the  better- 
ment  of  Chicago. 

On  April  8,  two  practical  speeches 
were  presented.  One  was  given  by 
Professor  P.  ("'.  Huntley,  who  discussed 
patent  law  and  some  of  its  phases.  The 
other  talk  was  presented  by  Mr.  R. 
R.  I nard,  who  pointed  out  the  impor- 
tance of  the  student  branches  of  the 
A.  S.  M.  K.  and  urged  further  partici- 
pations by  the  members. 

Mr.  .lames  McThoy  of  the  Stude- 
liaker  Corporation  presented  a  very  in- 
teresting talk  Friday,  April  22.  His 
subject  was  "Experiences  in  Russia." 
Mr.  McThoy,  who  has  spent  two  years 
in  Russia,  related  some  very  interest- 
ing incidents  illustrating  the  conditions 
under  which  technical  men  have  to  ac- 
complish   their   work. 

A.  C.  S. 

Friday,  April  22.  at  the  regular 
monthly  meeting  of  the  American 
Chemical  Society,  Joel  II.  Hildebrand 
delivered  an  address  on  "The  Inter- 
molecular  Forces  in  Liquids,  with  Re- 
lation to  Solubility".  This  meeting 
was  held  at  the  Midland  Club. 

Mr,  Hildebrand  is  a  chemistry  pro- 
fessor at  the  University  of  California, 
and  is  recognized  as  one  of  the  fore- 
most workers  in  the  field  of  chemical 
solubility.  He  has  also  done  some  re- 
search work  on  the  stability  of  chemi- 
cal compounds,  emulsions,  and  electro- 
analysis. 

Armour  students  in  chemistry  are  al- 
ways present  in  great  numbers  at  the 
regular  discussion  meetings  of  the  so- 
ciety. It  affonl.s  them  a  definite  oppor- 
tunity to  gain  the  professional  view- 
point, very  important  as  distinguished 
from    the    academic    stand. 


OUR  VARSITY  CAPTAINS 
Golf 


W.  S.  E. 

The  annual  smoker  of  the  Armour 
branch  of  the  Western  Society  of  Engi- 
neers was  held  Wednesday,  April  27,  at 
the  Phi  Pi  Phi  Fraternity  House.  A 
numlior  of  non-members  were  present, 
as  well  as  a  galaxy  of  the  organiza 
tion's  mainstays.  The  pledges  ('t'  Chi 
Ep.silon  presented  a  very  interesting 
and  unusual  program  which  was  en- 
joyed  by  everyone   present. 

On   Friday,  April  29,  K.  F.  Stellar  de- 
livered   an    a. hires-    oti    ''Some    As] Is 

of  the  Illinois  Waterway".    Mathew   F. 

:  ii  :  sbier,    t  raffic    engi] r    of    the    Chi- 

M  otor  Club,  addressed   the  society 

later      date,      on      the      subject      of 

1  Qgi  to', .ring  ' '.    This    is    a    field 

growing    in    importance    with 

lopment    of    faster    and    higher 

lotor    vehicles.      It    was     on 


David  W.  Pearson 

The  Tech  golf  squad  is  very  eapably 
led  in  its  present  season  by  "Dave" 
Pearson,  a  junior  in  the  department  of 


> 
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rote 
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consistent  play  in  competition  has  done 
a  very  great  deal  toward  elevating  the 
team   to   its    present   capability. 

Dave  boasts  of  Portland.  Oregon,  as 
his  birthplace,  the  momentous  event 
having  occurred  on  Oct.  6,  1910.  His 
secondary  education  was  received  at 
Washington  High  School,  of  Portland. 
Here  Pearson  played  on  the  golf  team 
for  three  years,  being  captain  in  the 
last  two.  He  also  served  as  a  member 
of  the  basketball  team,  the  group  being 
Oregon  State  champions  in  his  junior 
year    ami    Portland    city    champions    in 

Dave  served  as  a  "regular"  on  the 
Armour  golf  -quad  during  his  freshman 
and  sophomore  years,  and  had  his 
steady  brilliance  and  work  rewarded 
with  the  team  eaptaincy  in  this,  his 
junior  year.  His  scores  have  remain- 
ed constant  throughout,  and  he  can  al- 
ways be  relied  upon  to  turn  in  a  card 
of   80,    never   much   higher. 

The  golf  captain  ha.s  had  his  ab- 
ility recognized  by  a  membership  to 
Honor  "A",  and  has  aided  his  class 
through  3  years  of  interclass  basket 
ball  competition.  Pearson  owes  alleg- 
iance to  Delta  Tau  Delta  Fraternity. 


eeived  only  about  1? 
the  automobile  bcj. 
mono]  olize  the  roads, 
eeived  the  degree  of 
neer  from   Armour  in 


A.  I.  Ch.  E. 

The  long  awaited  A.  I.  Ch.  E.  smok- 
er was  held  at  the  Theta  Xi  house, 
March  24.  With  a  wide  assortment  of 
games,  amongst  them  poker  with  stage 
niazuma,  bridge,  euchre,  and  roulette, 
the  evening  progressed  rapidly.  Hid- 
den talent  was  brought  forth  when 
various  members  gave  their  versions  of 
popular  and  classical  tunes.  The  high 
|  oiut  of  the  evening  was  the  serving  of 

In  this  same  day,  a  meeting  of  the 
society  was  held.  Four  student  talks 
were  presented  to  the  members,  the 
common  subject  of  these  talks  being 
"Plastics."  These  men  had  been  do- 
ing research  in  the  literature  on  the 
e lensation  products  of  urea,  formal- 
dehyde, and   thiurea. 

April  19,  Dr.  Muscat,  director  of 
chemistry  and  chemical  engineering  for 
the  Century  of  Progress,  presented  a 
talk  to  the  students  on  the  Century  of 
I  'l  ogre  s. 

A.  I.  E.  E. 

On  March  4,  the  members  of  the 
A.  1.  E.  E.  were  again  given  the  privi- 
lege of  listening  to  Mr.  Herman  Hal- 
penin  of  the  Commonwealth  Edison 
Company.  His  subject  was  "Under- 
ground Cables ' '  and  dealt  with  the 
construction,  care,  and  operation  of 
various  types  of  cables. 

At  another  meeting  on  Friday, 
March  13,  Mr.  L.  O.  Sinderson,  engi- 
neer of  the  local  General  Electric  Com- 
pany office,  presented  ' '  Automatic  Ele- 
vators and  their  Control"  to  the  stu- 
dents. Mr.  Sinderson  pointed  out  that 
there  are  two  kinds  of  elevators,  the 
geared,  and  the  gearless.  These  two 
types   were    compared    and    discussed. 

On  April  1st,  Mr.  Petersen  of  the 
Commonwealth  Edison  Company  gave 
an  illustrated  talk  on  generating  sta- 
tions in  Chicago.  All  three  of  the  sta- 
tions were  discussed.  It  was  pointed 
out  that  one-third  of  the  Chicago  River 
is  pumped  through  the  Fiske  Street 
station    for    use    in    condenser    cooling. 

Thursday  evening,  April  21,  a  live 
group  of  Armour  students  journeyed 
down  to  the  Medinah  Athletic  Club  to 
attend  the  annual  smoker  of  the  Chi- 
cago Section  of  the  A.  1.   E.  E. 


F.  P.  E.  S. 


The  Fire  Protection  Engineering  So- 
ciety held  a  very  interesting  meeting 
on  April  22.  Mr.'  D.  W 1,  of  the  Chi- 
cago agency  of  Childs  and  Wood, 
spoke  on  "The  Local  Agent's  Place  in 
the  Insurance  Business."  His  discourse 
was  very  encouraging  as  to  possibilities 
in  the  field,  and  was  intended  to  urge 
the  men  to  widen  their  scope  beyond 
technical  engineering  as  soon  as  prac- 
ticable. 

The  annual  smoker  of  the  society 
will  be  held  in  a  few  days;  as  always, 
a  great  time  will  lie  had.  The  "fire 
protects"  are  known  as  well  able  to 
enjoy  themselves  whenever  the  time 
and    place    presents   itself. 
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'HE  ARMOUR  ENGINEER 


Tech  Netmen  Enter  Into  a 
Noteworthy  Season 


Baseball  Nine  Seeks 
Conference  Trophy 


Cindermen  Gain  Victories 
and  Fame 


Th 
turnc 


out    III 
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team  gives  promise  oi  ..  successluJ  sea- 
son. Streb,  the  only  letter-man  back 
from  last  year,  will  probably  be  listed 
first.  However,  with  the  aid  of  Paine, 
Lind,  Cone,  and  Armsbary,  a  long  list 
of  victories  may  be  garnered. 

Manager  Sehodde  has  worked  very 
diligently  to  bring  about  enough  com- 
petition for  the  netmen.  He  has  suc- 
ceeded remarkably  well.  Matches 
with  Notre  Dame,  Coe,  Ripon,  Lake 
Forest,  Wheaton  and   Loyola   have  been 

tion  is  expected  frem  the 
majority  of  the  teams.  The 
Tech  squad  has  engaged  in 
a  number  of  practice 
matches  with  the  Univer- 
sity of  Chicago  varsity 
team. 

Loyola  defeated  Armour 
at  the  Loyola  courts,  4  to 
3,  on  April  29.  This 
aroused  our  squad  to  a 
high  pitch  of  activity,  and 
when  these  same  opponents 
came  to  Tech  for  a  return 
match  on  May  2,  the  Ar- 
mour squad  won,  the  score 
again  being  4  to  ."..  The 
Wheaton  squad  came  to 
our  courts  May  16,  to  en- 
gage our  men  in  their  third 
meet  of  the  season.  The 
men  who  are  playing  regu- 
larly for  Armour  are  Streb, 
Paine,  Cone,  McDonough 
and  Armsbary.  The  re- 
maining schedule  is  listed: 
May  21,  Coe  at  Coe, 
Cedar  Rapids,  la.  ivla 

May  24,  Lake  Forest-  at  Arm 
May  28,  Eipon  at  Ripon,  Ripo 
May  30,  Wheaton  at  Wheaton 
June  1,  Ripon  at  Armour. 


more    ball    games.      Tin 

the    season    successfully 
strong    Chicago    Normal 

came  an  off  day  ;   the  te 
ed  at  Naperville  by  a  fi 

Central    nine,      l'roducii, 


-"!■' 


squad  started 
by  defeating  a 
nine    and     tie 


-mmm^m 


Baseball  Squad,  1932 

Back  ro 

<>'<•,„,„, 
Lukas. 

w,  left  tn  right:     Coach  Kraflft,  V.  Omiecinski,  Lev 
r.   Stehno.    Center   row:    ('..sii.e.    Machinis,    Sommer, 
Front  row:     Biegler,  Young.  T.  Omiecinski.   Reetl, 

The  Rifle  Club 


The  Rifle  Club  at  Armour  has  been 
a  very  successful  organization.  Its 
team,  consisting  of  S.  Patla,  C.  Sachs, 
A.  Helmick,  D.  Wilson,  W.  Hollman, 
J.  Mauer,  K.  Hackley,  has  won  the 
State  Championship  for  the  fifty  foot 
range  in  the  prone  position.  The  men 
from  Armour  also  took  the  first  three 
places  in  individual  scoring,  Helmick 
being  first,  Patla  second,  and  Hollman 
third.  This  match  was  conducted  by 
the  National  and  Illinois  State  Rifle 
associations. 

At  a  recent  meeting  of  the  club, 
E.  Wandrey  was  elected  president,  D. 
Wilson,  vice-president,  and  K.  Hack- 
ley,   secretary-treasurer. 

The  members  are  now  training  their 
eyes  for  a  match  that  will  be  held  in 
the  near  future  with  the  Humboldt 
Park  Gun  Club.  This  will  be  the  first 
of  a  series  of  matches  consisting  of 
two  indoor  meets  at  75  feet,  and  one 
outdoor  meet  at  50  and  100  yards.  The 
trophy  that  is  the  award  to  the  win- 
ner of  these  matches  is  a  silver  cup 
which  is  now  in  the  possession  of  Ar- 
mour. The  boys  will  be  trying  hard 
to  retain  this  valuable  eup. 


Armour  aggregation  successfully  turn- 
ed Lack  the  attacks  of  the  Wheaton 
nine  to  the  tune  of  6  to  2.  The  adept- 
ness  with  which  the  team  handled  the 
ball  was  the  outstanding  feature  of 
this  game.  Gaining  in  experience,  the 
men  are  learning  fast  the  necessity  of 
teamwork. 

Lack  of  obtaining  hits  in  crucial  mo- 
ments of  the  North  Central-Armour  re- 
turn game  made  Tech  take  the  short 
end  of  the  deal  at  the  finish  of  the 
game.  Making  a  most  excellent  show- 
ing against  the  much  reputed  Michi- 
gan Normal  team,  the  squad  kept  the 
teachers  to  a  standstill  up  to  the  latter 
part  of  the  game.  With  a  man  on 
third,  Michigan  attempted  a  "squeeze 
play"  which  proved  very  effective 
since  no  other  run  crossed  the  home 
base  for  either  team.  A  moral  victory 
could  be  given  to  Armour  because  the 
latter  had  garnered  five  hits  to  their 
opponents  three. 

The  ability  and  spirit  displayed  in 
this  contest  certainly  portrayed  the 
fact  that  Armour  may  still  be  counted 
in  the  running  for  the  Northern  Inter- 
collegiate Conference  flag.  Each  foe 
is  engaged  twice  and  thus  the 
chances  are  remote  of  any  team  lead- 
ing and  winning  by  virtue  of  a  very 
few  close  victories.  The  school  inter- 
est is  intense,  and  whatever  the  final 
standings,  the  student  body  well  re- 
alizes the  work  involved  in  play  on  the 


their  ability  as  runners.  The  relay 
team,  consisting  of  llirsch,  Kreuzkamp, 
.lens  and  Sademan,  took  third  place  in 
the  880  yard  relay.  A  similar  score 
was  chalked  up  tor  Armour  when  Lind, 
llirsch,  Roberts  and  Sademan  took 
third  place  in  the  two  mile  relay,  dens 
and  Frateschi  added  three  points  by 
virtue  of  a  third  and  fourth  place,  re- 
spectively, in  the  shot   put. 

A  successful  season  of  indoor  com- 
petition has  been  complet- 
ed. The  first  victory  was  a 
triumph  over  La  Grange. 
Taking  nine  firsts  ami  nine 
places  for  a  total  of  57y2 
points  the  tracksters  won 
a  triangular  meet  in  which 
La  Grange,  the  University 
of  Chicago  "  B  "  team,  ami 
Armour  participated.  Then 
came  victory  number  three 
over  the  Scars  "  Y."  An 
out-of-town  meet  at  North 
Central  proved  disastrous; 
the  team  lost  by  a  clo.se 
margin.  Refusing  to  be 
discouraged,  the  squad 
came  back  to  defeat  Crane 
Junior    College    by    a    54    to 


To  commence  the  crucial 

outdoor     period,     our     team 

defeated    "  V  ' '    College    at 

Ogden     Field,     80     to     51 

points.      A   double   meet   at 

lis    ISaumel         St^gg      Field,      with      Tech 

mi]   Buehne]        competing      simultaneously, 

ns.  Morrelli,       but    separately,    with    Lake 

Forest        and        Milwaukee 

State  Teacher's  College,  was  split.  The 

Lake   Forest   cindermen    were    defeated, 

69  to  57,  but  the  teachers  overwhelmed 

our   team   to   triumph,   88   to   37   points. 

The    Milwaukee    squad    returned     here 

the  next  Saturday  to  again  defeat   our 

boys.     Bradley  Tech  was  met  at  Peoria 

to   officiallv   end   the  .season. 


Golf  Team  Displays  Potential 
Power 

Armour  golfers  went  into  action 
quite  early  this  spring  to  get  into  trim 
for  some  of  the  stillest  competition  to 
be  encountered  in  many  seasons.  After 
practising  diligently  at  Evergreen,  the 
team  started  with  a  bang  with  a  vic- 
tory over  the  Alumni  by  a  margin  of 
131/  to  4i/  points.  Led  by  Capt.  D. 
Pearson,      Weldon  ,    Johannison      a  n  d 


Davidson    turned 

in 

credi 

table    .scores 

to  collect  a  neat 

poin 

l1 

After  losing  a 

closi 

■    con 

test   to   Val- 

paraiso,    the    Tec 

dl  pi 

Il-chi 

isers    turned 

upon    Crane's   Hi 

ten    a 

ml    defeated 

the   latter   by   a 

largi 

•    scor 

e.     The   im- 

provement  displayed  by  the  team  in 
this  last  match  gives  rise  to  the  belief 
that  the  Tech  men  will  do  considerable 
damage  to  their  cards  to  obtain  a  low- 
er score. 

The  schedule: 

May  13 — Toledo  U.  at  Evergreen. 

May   18 — Valparaiso  at  Evergreen. 

Ma'v  20— Crane  at  Crane. 

May  28— Toledo  U.  at  Toledo. 
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Tau  Beta  Pi 

a  of  Tau  Beta  Pi  held  its 

us     early     in     April     ami 

new     members     on     the 

afternoon  of  April  27.     The 


W.  W.  Davies,  Arch.,  '33. 
J.  W.  Juvinall,  E.E.,  '33. 
J.    L.    Kampwirth,    C.E., 


Armour  Board  of  Publications 
Is  Formed 


Moravee,    Jr.,    M.   E. 


:;:;. 


The  new  men  were  guests 
of  honor  at  an  informal 
dinner  held  that  evening 
at  the  Blaekhawk  Restaurant,  at.  which 
time  chapter  officers  to  serve  during 
the  next  academic  year  were  elected. 
These  are:  Wilfred  W.  Davies,  Presi- 
dent; .Jail  T.  Sorensen,  Vice-President; 
Carl  N.  Clanton,  Corr.-Secy.;  John  L. 
Kampwirth,  Ree.-Secy.;  Prof.  J.  C. 
Peebles,  Treas.;  James  W.  Juvinall, 
Cataloguer. 


Eta  Kappa  Nu 

The  honorary  elec- 
trical engineering 
fraternity,  Eta  Kap- 
pa Nu,  pledged  at  a 
smoker  held  in  the 
Eta  Kappa  Nu  rooms, 


late     in      March 

the 

following  men,  a 

1  jumc 

rs  of  h 

astic  standing: 

W.    Lange 

I).    Wilson 

\V.   Dumser 

Chi  Epsilon 

Chi  Epsilon,  honorary 
civil  engineering  fraterni- 
ty, now  has  three  men 
wearing  its  purple  and 
white  pledge  ribbon.  These 
men  were  pledged  at  a 
smoker  held  on  April  4,  at 
Sigma  Kappa  Delta 
house.     They  are: 

G.    Beemsterl r 

B.  Loesehe 
R.  Rooney 

The     Chi     Epsilon     rooms 
are  usually  quite  busy  with 
ami     chess    players.      Professor 
the  champion  chess  player. 

are    being    made    for    the    re- 
ion   of   the   fraternity  room.s. 


Pi  Nu  Epsilon 
At  a  meeting  held  in 
the  Tau  Beta  Pi  rooms  on 
March  15,  four  men  were 
pledged  to  Pi  Nu  Epsilon, 
honorarv    musical     frater- 


nitv.        These      men. 

now 

wearing    the   scarlet 

and 

grev  ribbon,  arc: 

K'.    Median 

1'.  Clanton 

A.  Steinhaus 

II.   Meyer 

Plans    arc    being    n 

l.le    fa 

r    a    smoker 

to    be    held    in    the    n 

ar   fut 

ure. 

Alpha  Chi  Sigma 

Upha  Chi  Sigma,  professional  chemi- 

!     engineering    fraternity,    desires    to 

:i  i.iii, iiin-c    the    initiation    of    the    follow- 

I  ii-  is  :       I''.      <  'ernian,       '::  t  ;       A. 

Kapceki,    '34;    R.    McParland,    '34;   and 


'the 


Of 


Board  which  will  have  full  control  of 
the  Armour  Tech  News  and  the  Armour 
Engineer,  has  been  announced  by  the 
Development  Committee  recently.  The 
board  is  to  consist  of  six  student  mem 
bers,  elected  annually  by  the  entire 
group,  the  head  of  the  publicity  depart- 
ment at  Armour,  and  six  faculty  mem- 
bers. Faculty  members  serve  for  an 
indefinite  period,  and  outgoing  student 
members  have  a  vote  in  the  election 
of   new   student   members. 

The  Board  will  be  divided  into  two 
parts,  one  to  publish  the  Armour  Tech 
News,  and  the  other  to  publish  the 
Armour  Engineer.  However,  the  en- 
tire body  will  determine  all  matters 
of  publication.  It  is  believed  that  by 
thus  coordinating  the  publications, 
their  further  growth  will  be  brought 
about  until  they  are  in  a  position  to 
render  the  Institute  valuable  service  in 
furthering  its  development,  and  as  rep- 
resentative   publications. 

The  Hoard  is  entirely  separate  from 
all  otheir  administrative  departments 
of  the  Institute.  It  is  financially  in- 
dependent, and  not  open  to  supervision, 
censorship,  or  administrative  interven- 
tion. 

Faculty  members  on  the  Board  are 
J.  B.  Finuegan,  C.  E.  Paul,  J.  C.  Pee- 
bles, W.  II.  Hendricks,  W.  W.  Colvert, 
and  E.  C.  Grafton.  Professor  J.  J. 
Si  homnier  is  a  member  ex-officio.  The 
student  members  consist  of  O.  T.  Bar- 
nett,  J.  W.  Juvinall,  R.  E.  Nelson,  M.  B. 
Heal,  J.   T.   Sorensen   and   A.    Viel. 

Officers  have  been  elected  to  serve 
during  this  and  the  next  academic  year. 
These  arc: 

Prof.    VY.    Hendricks Chairman 

Janus  W.  Juvinall.  . Vice-Chairman 

Jarl    T.    Sorensen Secretary 

..Prof.    W.    W.   Colvert Treasurer 

A  constitution  has  been  developed 
and    all    matters    of    organization    com- 


Interhonorary  Dance 
The     annul  " 

Council,  was  presented  in  the  Italian 
Room  of  the  Allerton  House  on  the 
evening  of  April   29th. 

This  picturesque  room  atop  the  twen- 
ty-three story  club  furnished  an  ideal 
site  for  the  'dance.  The  South  Shore 
Seven  rendered  the  harmony  to  make 
everything    perfect. 

A  large  number  of  alumni  of  the 
various  groups  were  present  and  can 
testify  to  the  success  of  the  efforts  of 
Chairman    Cavanagh    and    his    commit  - 


W.     Hollman,      '33.       These     n     were 

initiated   Friday,   May    13,   and    despite 
the    dire    significance    of    the    day    are 
destined    to   join    the    leaders    in    the   af- 
fairs   of    the    student    branch.      On    Sat 
urday,  May   14,  a  banquet   was  held  at 


lowing  this  banquet  most  of 
present  attended  the  presentat 
"The  Blue  Mask."  This  was  e 
by    both    the   students   and    their 


Sphinx 

Sphinx,  the  honorary  literary  frater- 
nity, each  spring  elects  to  membershi] 
the  outstanding  journalists  and  depart- 
ment heads  of  the  vari- 
ous publications.  Elec- 
tion is  biased  on  ability, 
w-ork,  and  demonstrated 
leadership  in  the  field  of 
journalism.  The  new 
men  are:  H.  F.  Becker, 
Jr.,  S.  B.  Cone,  J.  W. 
Juvinall,  H.  Kreisman, 
J.  H.  Miller,  R,  E.  Nel- 
son, F.  W.  Paine,  R.  F. 
Rvchlik.  C.  K.  Simons, 
\V.  W.  Lange,  and  J.  T. 
Sorensen. 

Sphinx  very  successfully 
an  all-publications  smoker  early  in 
April  for  all  staff  members  and  work- 
ers on  the  Armour  Engineer,  Cycle  and 
Armour  Tech  News.  Warren  Brown, 
sports  editor  of  the  Herald-Examiner, 
was  the  principal  speaker.  It  is  plan- 
ned to  hold  this  smoker  annually  under 

A  Sphinx  dinner  is  to  be  held  on  the 
evening  of  May  18th,  at  the  Delta  Tau 


•onducted 


Salamander 

fire    protection    engi- 
fraternity,      Salamander,      ro- 
ll scholastic  standing  by  elec- 
tion   to    membership    in 
the      junior      or      senior 
years.        At     a     smoker 
held   on   the   evening   of 
April  28th,  at  the  Theta 
Xi     house,     two    juniors 
were    initiated    into    the 
fraternity.      These  were 
Bradford      Larson      and 
Jarl    T.    Sorensen.    Pro- 
fessors  J.    B.    Finuegan, 
O.    L.    Robinson    and    C. 
P.  Holmes,  and  Mr.  J.  V. 
Parker,     Mgr.,    Western 
Bureau,  as  well  as  a  number 
unini,     were     present     at     the 


Pi  Tau  Sigma 

At  a  smoker  held  at  the 
Sigma  Kappa  Delta  house 
on  March  22nd,  Pi  Tau 
Sigma,  honorary  mechani- 
cal engineering  fraternity, 
pledged  the  following  men: 

N.  Penfold 

J.   Moravee 

II.    Monger 

R.  Dufour 

P.  Carlstone 

Several  alumni,  and  Professors 
Roesdi,  Peebles,  and  Huntley  were 
present   at   the   smoker. 

Winners  of  the  essay  contest  will  he 
announced    very   soon. 


Phi  Lambda  Upsilon 

Phi  Lambda  Upsilon, 
honorary  chemical  engi- 
neering fraternity,  held  a 
smoker  at  the  Triangle 
house  on  March  21,  at 
which  .1.  II.  Miller  was 
pledged.  He  is  a  junior  in 
the   Ch.    E.   department. 
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New  Trustees  Are  Announced 


I  x. 


Colonel  Frank  Knox 


IN  keeping  with  the  enlargement  of 
the  Board  of  Trustees  which  is  a 
part  of  the  Development  plan,  six 
new  members  have  been  added  to  the 
Board  during  the  last  month.  The  new 
trustees  are  Colonel  Frank  Knox,  Wil- 
liam S.  Monroe,  Paul  H.  Davis,  Russell 
Wiles,  Stuyvesant  Peabody,  and  C. 
Paul  Parker.  All  of  these  men  are 
keenly  interested  in  engineering  and 
industrial  activity  in  Chicago,  and  the 
Development.  Committee  feels  that  each 
of  them  will  make  a  great  contribution 
to  the  ultimate  success  of  the  whole 
Development    Plan. 

Colonel  Frank  Knox,  publisher  of 
the  Chicago  Daily  News,  has  only  been 
in  Chicago  for  a  few  months,  but  it  has 
been  sufficient  to  make  him  one  of  the 
city's  foremost  citizens,  one  whose  in- 
fluence is  felt  in  every  branch  of  civic 
activity.  Col.  Knox  began  his  news- 
paper career  as  a  reporter  and  later 
city  editor  of  the  Grand  Rapids  Herald 
of  Grand  Rapids,  Michigan,  where  he 
lived  until  1900.  The  next  twelve  years 
he  spent  as  publisher  of  the  Sault  Ste. 
Marie  News,  and  after  that  he  went 
east  to  publish  the  Manchester  Leader 
of  Manchester,  New  Hampshire. 

Colonel  Knox  was  general  manager 
of  the  Hearst  newspapers  in  New  Eng- 
land for  the  next  fifteen  years.  In  1920, 
he  was  Chairman  of  the  New  Hamp- 
shire delegation  to  the  Republican  Na- 
tional Convention.  From  1927  to  1931, 
Col.  Knox  published  the  Boston  Ameri- 
can, and  the  Daily  and  Sunday  Adver- 
tiser, another  Boston  paper.  In  1931 
he  came  to  Chicago  as  publisher  of  the 
Daily  News,  following  the  death  of 
Walter  Strong. 


Col.  Knox  saw  his  first  military  ser- 
vice as  a  volunteer  in  the  1st  regiment, 
of  Rough  Riders  during  the  Spanish- 
American  War.  He  served  a  year 
overseas  during  the  World  War,  in  the 
78th  Division  of  the  153rd  Artillery. 
He  entered  the  division  as  a  Captain, 
and  was  promoted  to  Major  during 
his  service. 

William  S.  Monroe,  President  of  Sar- 
gent and  Lundy,  Inc.,  was  the  first 
new  Trustee  to  be  added  to  the  Board 
under  the  Development  Plan.  Mr. 
MonToe  took  his  M.  E.  degree  at  Corn- 
ell University  in  1890,  and  has  been 
with  Sargent  and  Lundy  since  1900. 
He    became    a    member    of    the    firm    in 


Paul  H.  Davis 


ras  made  president  in   1919. 
1   Lundv   are   consulting   en- 


C.  Paul  Parker 


1911,  and 
Sargent  a 

gineers  for  the  Commonwealth  Edison 
Co.,  the  Public  Service  Company  of 
Northern  Illinois,  Middle  West  i'tili- 
ties  Co.,  Midland  Utilities  Co.,  Colum- 
bia Gas  and  Electric  Co.,  and  many 
other  public  utilities  companies  in  the 
middle  west. 

Mr.  Monroe  is  a  member  of  the 
American  Institute  of  Electrical  En- 
gineers, the  American  Society  of  Me- 
chanical Engineers,  the  American  In- 
stitute of  Mining  and  Metallurgical 
Engineers,  and  the  Western  Society  of 
Engineers.  He  is  a  former  president 
of  the  Western  Society. 

Paul  H.  Davis,  another  of  the  new 
Trustees,  is  senior  partner  of  the  Chi- 
cago investment  firm  of  Paul  H.  Davis 
and  Co.,  and  is  President  of  the  Chicago 
Stock  Exchange.  His  position  as  a 
director  of  several  large  industrial  cor- 
porations makes  him  an  exceptionally 
good  man  to  serve  on  the  Board  of 
Trustees.  Among  the  companies  of 
which  Mr.  Davis  is  a  director  are  the 
Evans  Products  Co.,  the  Bendix  Avia- 
tion Corporation,  the  Borg-Warner 
Corporation,  the  Pines  Winterfront 
Corporation,  and  the  Houdaille  Hershey 
Corporation. 

Mr.  Davis  is  a  graduate  of  the  Uni- 
versity of  Chicago,  and  is  active  in  the 
alumni  affairs  of  the  Universit}7.  He 
is  a  member  of  the  American  Associa- 
tion of  Mining  Engineers.  During  the 
World  War,  he  did  Red  Cross  and  Lib- 
erty Loan  work  here  in  Chicago. 

Russell  Wiles,  a  Chicago  patent  at- 
torney, took  his  S.B.  at  the  Universitv 
of  Chicago  in   1901;   his  LL.B.   and  his 
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iwestern    University    in 

ime  a  member  of  the  pa- 

Srm   of     Bitner,     Wiles,     and 

ev   in    1904,  and  in   1906  lie  joined 

vhieb  is  now  Dyrenforth,  Lee, 

liritton,  and   Wiles.     He  is  a   member 

of   the    American    Bar    Association,   the 

American    Patent   Law   Association,  and 

the    Chicago    Patent    Law    Association, 

of  which  he  has  been  president. 

Mr.  Wiles  has  been  asM.ciated  for 
\  ears  with  the  Alumni  Research 
Foundation  at  the  University  of  Wis- 
consin. This  Foundation  maintains  fel- 
lowships in  the  graduate  school  of 
science  at  the  University,  and  patents 
taken  out  by  these  fellows  have  been  a 
substantial  source  of  income  for  the 
University.  A  similar  system  of  Eel 
]owshi|.s  'is  proposed  in  the  Develop- 
ment    Plan    for    the    graduate    school    at 


Promotional  Fund  Increases 
at  Rapid  Pace 

The  alumni  of  Armour  have  well 
given  evidence  of  their  loyalty  to 
their  alma  mater  in  their  response  to 
the  promotional  fund.  The  drive  was 
begun  at  a  dinner  at  the  Medinah 
Athletic  club,  March  31.  The  alumni 
were  told  of  the  voluntary  student  re 
spouse  to  announcements  of  the  expul- 
sion and  development  plan,  and  re- 
ceived this  news  enthusiastically.  Two 
s] lies,  one  by  James  1).  Cunning- 
ham,   chairman    of      the      Development 


Adi 


Personals 


do. 


Ohio  Inspection  Bureau  has  three  Ar- 
mour EYP.E.'s  of  the  class  of  1H2!i  on 
its     staff     of     inspectors.  These     are 

Charles  D.  Lamb,  Elmer  J.  Sherman 
and   El  win  K.  Rohr. 

Mr.    E.    W.   Brocknian,   F.   P.   E.,    '29, 


id    has    reached    the    Institute 

larriage   of   Eugene   A.   Pensin 

o    Agnes    Dullum    on    January 

They   are    now   residing    at 

on    Boulevard. 

ton    P.    Daniels,   P.   P.   E.,    Ml 


Mr.  Peabodv  attended  Vale  1  inver- 
sity  from  1907  to  1911.  He  served  as 
a  1st  lieutenant  in  the  Sanitary  Corps, 
ami  later  as  a  Captain  in  the  Chemical 
Warfare  Service  during  the  World 
War.  He  is  now  a  Major  in  the  Offi- 
cers   l,'esel'\  e   Corps. 

('.  Paul  Parker,  a  patent  attorney, 
came  to  Chicago  from  Nebraska  in 
1905.  lie  studied  at  Lewis  Institute 
for  three  years,  after  which  he  studied 
law  at  the  Chicago  Kent  College  of 
Law,  receiving  his  LL.I1.  in  1913.  He 
was  admitted  to  the  bar  in  Illinois  in 
1913,  and  lias  been  practicing  patent 
law  in  Chicago  since  then.  He  is  a  mem- 
ber of  the  firm  of  Chindahl,  Parker,  and 


iximately   $10,000. 
The  regular  team  solii 


ut  of  town  alumni  are  being  organ- 
ed  in  forty  three  cities,  and  it  is  be 
•ved  certain  that  the  $60,000  quota 
ill   be  surpassed  verv  soon. 


Leo  L.  Reihmier,  M.  E„  '22,  has  re- 
turned to  Chicago,  taking  a  position 
here  with  the  Lloyd  Thomas  Appraisal 
Co.  Reihmier  was  formerly  employed 
by  the  American  Appraisal  Company  of 
Milwaukee    Wisconsin. 


with  the  Shell  Petroleum  Co..  where  hi 
is  on  the  engineering  staff.  He  reside! 
in    Hammond.    Indiana. 

C.  II.  Teesdale,  Ch.  E„  'OS,  recenth 
visited  the  Institute.  He  is  now  ! 
manufacturer  of  pumps  in  Gram 
Rapids,  Mich.,  svhere  he  also  loo 
charge  of  the  Alumni  Promotions 
Campaign     for    that    area.         While     ai 


\h 


Mil 


mrt 


dinate  Federal  Courts,  and  is  active  in 
the  trial  of  patent  cases  and  in  prac- 
tice in  the  U.  S.  Patent  Office.  Hi 
is  a  member  of  the  American  Pal 
Association,  t  h  e  American  Patent 
Paw       Association.      and      the      Chicago 


A-s 


V.  A.  Sturm,  Ch.  E.,  '.10  took  the  big 
-top  recently.  He  and  his  bride  are 
now  in  Schenectady,  X.  Y.  where  Vern 
is   employed    with   the   Genera]    Electri 


Karl  W.  McMullen,  Ch.  E.,  '09,  re- 
cently left  the  Research  Laboratories 
of  the  Celotex  Company  in  Chicago  and 
accepted  a  position  as  superintendent 
of  the  lacquer  division  of  the  Alt  and 


Hiram  W.  Montgomery,  F.  P.  E.,  '30, 
who  is  employed  with  the  Illinois  In- 
spection Bureau  at  East  St.  Louis  now 
has  four  members  in  the  Montgomery 
family.  The  additions  to  the  family 
were  in  the  form  of  twins  and  we  ven- 
ture to  say  that  "Monte"  must  feel 
proud    in   the   role  of  father. 


Maxwell  F.  May,  M.  E.,  '22,  and  Ray 
C.  Malvin.  M.  E„  '21  have  combined 
into  a  firm  which  is  listed  under  the 
head  of  Malvin  and  May.  Inc.,  consult- 
ing   engineers    and    factory    dealers. 


v    of    New 
I).   ('.,  the 


Dinner 

Thurs- 


ed  Armour  Institute  of  Technology  at 
the  inaugural  exercises  of  Dr.  Ralph 
Cooper  Hutchinson  as  President  of 
Washington  and  Jefferson  College  on 
April   2.    1932, 

Mr.     Sloan,     who     has     the     degree    of 
II.   S.   and    E.    E.   from    Armour,   is   chief 


News    has    been    received    that    Pan    P. 

er,   \l.   P..   '23,  ami  basketball 

star  of  the  early  '20's  is  now  the  proud 
.lad  e  the  first  addition  to  his  house- 
hold, ti  hen  -er  is  spending  his  time 
n  st  I  'i  working  for  the  Hussman 
Ri  frigen    i      I  'o.   as  de\  elopment   engi- 


Leo  A.  Ohlinger,  C.  E.,  '27,  is 
connected  with  a  large  concern  of 
suiting  engineers. 


E.  E.,  '31,  visited 
ral  weeks  ago  on  his 
dy,  N.  Y.  where  he 
tudent  course  offered 
lei-tric   Company. 
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Alumni  Association  Asks  the 
Aid  of  Members 


Joyous  Reunion  Planned  For 
Class  of   1907 


Open   House  to  Be 
Gala  Event 


There  are  a  large  number  of  Armour 

alumni    whose    present     loeation    is    not 
known.      The    assistance    of    all    gradu- 


n.l 


notify  the  Alumni  Association  of  his 
address  and  business.  The  roman  num- 
erals refer  to  the  department  in  which 
the  individual  received  his  degree. 
Thus,  T  is  C  E.,  II  is  M.  E.,  Ill  is  E. 
E.,  IV  is  Ch.  E.,  V  is  Arch.,  VI  is 
F.  P.  E.,  and  VII  is  Industrial  Arts, 
this  last  department  having  been  dis- 
continued in  1923. 

Ellis  E.  Andrews  IV    '08 

Walter  B.  Arp  III   '13 

Howard  J.  Ash  III    '05 

Guv  L    Andre  II    Ms 

John  C,  Bracket!  Ill   '05 

Lerov  H.  Badger  I    '07 

Chas.   W.  Barger   VI    '26 

Jose  A.  Bech  II    '28 

Wm.  E.  Briggs  III    '29 

Manlev  F.  Baird   III    '02 

P.  L,  Bradford  III    '11 

Allan  W.  Barr  V    '14 

Louis  J.  Blume   V    '26 

Sheldon  Bloomberg  111    '20 

Kent   W.  Bartlett    [V   XOl 

Wm.  E    Bliss  II  X31 

Andrew  S.   Clark    V    '23 

Gilbert  S.  Coolev  II    '14 

Frank  S.  Cowles   V    '19 

August   ('.   Cramer   I    '13 

A.  H.  Croeker  Jr  II   '10 

Ralph  M.  Crow  V   '13 

Harry  L.   Case  III    '14 

Paul    R.   Chapman    III    '97 

Frank   C.   Collins    III    '08 

James   YV.   Colin    III    '24 

George  F.  Cullen   V   Xll 

Wm.  E.  Dadv  V    '19 

Allen  L.  DeYol  "A" 

Robt.   C.   Doering   VI    '11 

Fred   C.  Downs  IV    '23 

Edward  J.  Durham  II   '18 

Tovozo  Enoshita  III   '12 

Norman  L.  Edson  II    '06 

Ravmond   A.   Erickson  III    '18 

Ralph  W.  Ermeling  V   '13 

Nels   H.   Erlandson   III    '22 

Robt.   T.  Evans  II    '09 

Harrv  T.  Fultz  VII    '22 

Connell  J.  Furav  V    '13 

Henrv  G.  Florian  X30 

Johu'R.  Frederick  III   '25 

S.  C.  Finkelstein  V    '16 

Warren  F.  Fryburg  III   '13 

Ralph  Garbett  IV   '29 

T.  E.  Gentry  II    '111 

Elias  Georgevich  II   '22 

Frank  R.  Goldsmith  II   '05 

Jerome  Goldstein   II    '23 

Ted   (Israel)   Greenfield  IV    '24 

Francis  H.  Griffiths  II   '11 

Clarence  A.  Grabendike  III    '21 

Wm.  Goodman  II    '24 

Gordon  Goodwin  II   '26 

Robert  Hall  II  Xll 

Edward  W.  Haines  II    '17 

A.  G.  Hall  II   '09 

Harry   8.   Harris    (Katz)    III    '16 

Edw.  T.  Harwood  III    '02 

Leonard  M.  Holmes  I   '22 

Thos.  H.  Hart  III   '24 

Alfred  B.  Heyes  III    '27 

Yoshisakee  Hirose  V    '15 

Norman  Huffaker  II   '18 

John  G.  Johnson  IV    '25 

Sydney  W.  Kendall  IV    '17 


The  Tech  Class  of  'u7  plans  a  three- 
day  period  of  gayetv  ami  reminiscence 
to'  celebrate  the'  twenty-fifth  anni- 
versary of  their  graduation.  All  mem 
bers  of  this  class  not  already  in  touch 
with  the  committee  should  get  into 
contact  with  them  at  suite  313,  Peo- 
ples Gas  Bldg.,  Chicago. 

The  program  will  contain  an  after- 
noon at  the  Institute,  with  a  dinner 
and  visits  with  the  faculty.  A  radio 
broadcast,  an  auto  trip  to  show  out- 
of-town  men  the  Century  of  Progress 
buildings,  and  as  a  climax,  an  entire 
day  on  the  country  estate  of  one  of  the 
men    iif     '117,    completes    the    schedule. 

In  keeping  with  the  spirit  of  the 
times,  expense  has  been  reduc.eil  to 
the  minimum,  with  an  utter  disregard 
for    banquets    and    theatre    parties. 

John  Kramer  III    '23 
Edward   S.    Ku.jawski  V    '14 
Morris  J.  Knapp  III    '04 
Albert  Kaempfer  III    '03 
Edward  F.   Kappes  III    '98 
George  Kuta  III  X31 
( ieorge    II.   Lee   1 1 1    '27 
Georye   l>.    Lewis   I    '12 
Smith  H.  Latta  II   '08 
Richard   A.   Leavell    II    '10 
Clifford  E.  Larkin  III   '25 
John  E.  Lanning  III    '03 
Meredith    F.    Lawrence    II     '12 
Jos.   David   Loofbourrow    II    '(is 
Harold   P.   Langstaff  III    '12 
Arthur  J.   Mueller   IV   X30 
R.  M.  Montgomery   I  X26 
Grover  O.   Mell.v   1    '26 
Frank   J.   Mack   I    '12 
Donald  J.   McFaul  II    '25 
Wm.  J.  McCormack  V    '22 

E.  Wallace  McDiarmid   VI    '16 
Harrv   A.   Manimes   III     '15 
Robt.  C    Martin  III    '00 
Fernando    K.   Mover   IV    '26 
Thaddeus   K.   Mieczkowski  III    '15 
Jos.    V,    Miller   II    '16 

Sidney    II.    Minchin    V    '15 
Chas.    W.    Mintz   VI    '19 
Ralph   D.   Morrison  II    '06 
Archibald  W.  Morrow  V    '14 
Harrv  G.  Mouat  II   '16 
Wm.  K.   Munn  IV    '13 
David  K.  Muranioto  III    '21 
Frank  E    Myers  III    '11 
Paul  G.  Xieland  II  X23 
Carl  A.  Nelson  II    '24 
Max  O.  Oboler  III   '23 
Wm.   H.   O'Brien  I    '23 
Conrad   L.   Ott   II    '16 
Thos.   YV.  O'Dea   VII    '16 
Edmund  A.  Pratt  I    '07 
Arthur  A.  Perrine  III    '09 

F.  L.  Pond  III  X16 
Wladislaw  S.  Pawlowski  II    '21 
Wm.  W.  Pearce  III   '21 
Harold  C.  Peterson  II   '20 
Victor  J.  Peterson  II   '27 
Edward   W.   Prentiss  I    '25 
Chas.  P.  Pelta  IV  X23 
Ernest  L.  Quien  IV    '03 

W.  F.   Roberts  I    '14 
Austin  J.   Rice   III  X19 
Bela  de  Rimanoczy  III    '99 
Earle  S.  Roos  III   '03 
George  Rose  Jr.  II   '25 
Garland  F.   Reichle   X30 
Max   Salamson   III    '97 
Max  L.  Schwartz  III   '23 
Edwin  Schwarz  III    '25 
Sydney   Shaffer   III    '15 


A    large  attendance   is     ex] ted     at 

the  Institute  Open  House,  to  be  held 
Friday    evening,   May   27. 

The  usual  exceptionally  interesting 
experiments  will  be  on  display  from 
7:30  to  10:00  p.  m.  All  laboratories 
and  shops  arc  to  be  open  for  inspection. 
Members  of  the  faculty  and  student 
body    will    be    On    hand    to      answer      all 

In  addition  to  the  electrical,  chemi 
cal  and  mechanical  exhibits,  a  new 
feature  is  to  be  added  this  year;  the 
Philatelic  Society  is  planning  to  dis- 
play their  large  and  interesting  stamp 
collection    in    the    library. 

Students  have  been  urged  tii  bring 
their  parents  to  see  the  laboratories 
and  shops  in  action,  and  all  interested 
high  school  students  and  graduates 
have  been  very  cordially  invited 
through  the  medium  of  invitations 
mailed  to  all  secondary  schools  in  the 
Chicago  area. 

Open  House  affords  the  alumni  an 
excellent  opportunity  to  revisit  the 
scenes  of  their  former  scholastic  en- 
deavors and  to  see  the  Institute  in 
full  operation  and  pageant  like  display. 
New  features  will  be  on  display,  also 
exhibits  to  illustrate  fundamentals  of 
science  and  technology.  Each  depart- 
ment will  have  its  own  individual  dis- 
play to   intrigue   all   visitors. 

Open  House  of  1931  received  over 
two  thousand  visitors  and  it  is  hoped 
to  surpass  even  this  great  number  in 
the  1932  display.  The  Dean's  office  is 
to  be  open  that  evening  to  answer  all 
inquiries  as  to  the  Institute's  admin- 
istration and  courses  of  study,  many  of 
which  are  received  from  interested 
high  school  students  desirous  of  any 
obtainable  information  as  to  engineer- 
ing education  and  qualifications  for  its 
successful  pursuit. 

A.  G.  Stark  V   '15 
John  B.  Swift  III    'ill 
S.   Silverberg  IV    '22 
James  Smelv  III   '20 
Arnold  H.  Smith  IV    '17 
Louis  H.  Sommers  V    '23 
Harrv   ( '.   Stanley    V    MM 
Gustav  Stanton  Jr.  I    '(17 
LeVere    II.    Stem    IV     '05 
Paul  Leo  Stern   IV    '20 
Howard  (I.  Stillson   III    '03 
Elmer  J.  Swnason  VII    '21 
Frank  A.  Swanson    III    Ml 
Morris  Thompson   I    '(17 
John  K.  Thompson  IV   '05 
Robert  C.  Trow  V   '23 
John   Win.   Turner  A*    M7 
Frederick  W.  Twitchell  III   '99 
Alva   W.   Tyler  III    '05 
George  F.  Uebele  I    '27 
Victorio   Veranb  I    '27 
Jerry    Williams   I    '25 
Fred    H.    Wagner    V    '15 
James   McC.   Watt   II    '04 
Joseph  Weinberg  III    '27 
Warren    E.   Weinsheimer   III     '98 
Fre.l   B.   Whitney   I     '05 
Geo.  C.  Wilsnack   IV    'OS 
Wm.   (I.   Wilson    VII    '25 
Bruno  E.  Wolgemuth    II    '21 
Yuk   Man   Wong  II    '20 
Malvin    E.   Wright   III    '05 
Henry    T.   Yoshida   II     '12 
Arnold  Zimmerman   II    '17 
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The  Modern  Trend  in 
Car  Design 


utcd  from  page  103  i 
It  must  be  remembered  that  ven- 
tilation does  not  occur  every  time 
a  hole  is  made  in  the  body.  In 
the  future  it  is  probable  that  we 
will  not  have  to  open  a  windshield 
in  order  to  obtain  ventilation,  but 
this  part  of  the  design  must  be 
left  to  the  expert  in  aerody- 
namics. 

We  arc  familiar  with  and  have 
learned  to  like  the  beauty  and 
symmetry  of  streamlined  bodies 
like  those  of  the  aeroplane  and 
dirigible,  but  few  people,  even 
engineers,  realize  that  a  correctly 
shaped  body  will  travel  through 
the  air  at  30  to  60  m.p.h.  with 
only  one-third  of  the  air  resistance 
of  'an  incorrectly  shaped  body 
of  the  same  volume.  For  instance, 
a  plain  cylinder  of  length  about 
V/2  times  its  diameter  has  four 
times  as  much  air  resistance  at 
any  speed  as  the  same  cylinder 
with  correctly  streamlined  ends 
added. 

The  foregoing  applies  also  to 
an  automobile.  Since  air  resis- 
tance is  the  greatest  part  of  the 
total  resistance  of  an  automobile 
at  touring  speeds,  a  properly 
shaped  automobile  can  be  made  to 
travel  from  L>  to  2]  _.  times  as  far 
per  gallon  of  find  as  the  conven- 
tional car.  the  proportion  depend- 
ing Upon  the  speed.  In  other 
words,  the  streamlined  car  would 
give  20  to  oil  miles  per  gallon  of 
gas,  instead  of  the  present  I"  to 
25  miles. 

With  these  startling  and  well 
based  facts  before  us.  we  musl 
next  determine  the  proper  stream- 
lined effect. 

The  British  Admiralty  has  con- 
ducted exhaustive  1ests  upon  air- 
ship models  based  upon  the  forms 
of  the  fastest  ami  most  efficient 
fish.  The  form,  virtually  that  of 
a  (Jreenland  shark  or  blue  whale, 
was  adopted  as  a  model  for  the 
streamlined  enclosure.  Then  it 
was  discovered  that  the  stream- 
lined body  not  only  was  adapted 
to  fast  and  economical  travel 
through  the  aii',  but  it  had  unex- 
pected advantages  in  connection 
with  other  features  and  units  of 
f  lie  car  as  follows  : 

(1)   A  body  of  this    form    is 
idaptable    to    unit    construc- 
tion,    simulating  the  trussed 
Mire  and  strength   of     a 
eliminating  the  i I 


(2)  With  suitable  streamlin- 
ing and  the  bottom  of  the 
body  modified  to  be  more 
nearly  parallel  to  the  road 
surface,  there  was  ample  room 
behind  the  rear  seat  for  the 
engine,  eliminating  its  usual 
noise,    vibration,     a  n  d     heat 

(3)  In  front  of  the  front  seat 

comparable  with  that  of  the 
deck  of  the  ordinary  road- 
ster. 

(4)  The  engine,  transmission, 
real-  axle  and  rear  springs 
can  be  incorporated  in  one 
unit  which  is  assembled  di- 
rectly to  the  body  frame  on 
the  final  assembly  line. 

(5)  The  front  springs,  front 
axle,  and  steering  mechanism 
can  he  incorporated  in  anoth- 
er unit,  which  also  is  assembl- 
ed to  the  body  on  the  final 
assembly  line. 

((I)  The  seats  can  be  placed 
between  the  axles  and  may  be 
as  low  as  desired  because  of 
the  absence  of  the  propeller 
shaft. 

(7)  The  streamlining  at  the 
front  can  be  modified  to  ob- 
tain clear  vision  without  ma- 
terially sacrificing  aerody- 
namic afficiency ;  it  is  the 
maintenance  of  approximate- 
ly correct  streamline  form  at 
the  rear  that  is  of  great  im- 
portance. 
(S)   Fenders,  running  boards 


icorporating  them  in  tl 
lain  structure  of  the  body. 
!M   The  genera]   outline     i 


the  radical  difference  in  style,  but 
in  time  people  would  undoubted- 
ly think  as  highly  of  the  stream- 
lined, or  tear-drop,  car  as  we  now 
think  of  the  present  day  car  over 
those  of  the  early  20th  century. 

In  one  wind  test  a  touring  ear 
was  used.  The  weight  of  the  car. 
including  three  passengers,  was 
2900  lbs.  The  car  was  driven  by 
a  four  cylinder  4x<i  in.  F-head  en- 
gine which  developed  75  h.p.,  and 
the  speed  attainable  was  71  m.p.h. 
At  this  speed  it  was  found  that 
48  per  cent  of  the  available  power 
was  absorbed  by  wind  resistance. 
More  elaborate  tests  were  con- 
ducted with  sedan  models. 

The  modern  sedan,  carrying  a 
conventional  b  o  d  y  .  probably 
would  require  80  percent  of  the 
total  effective  power  of  the  en- 
gine to  overcome  wind  resistance 
at  speeds  of  05  to  70  m.p.h.  Thirty 
per  cent  of  this  power  could  be 
saved  by  better  body  design,  and 
the  performance  and  economy 
would  be  much  improved. 

A  railroad  car  that  has  been 
built  for  the  German  National 
Railway  at  Hanover,  Germany, 
and  tested  on  a  track  approxi- 
mately 5  miles  in  length,  attained 
a  speed  of  more  than  100  m.p.h. 
with  forty  passangers.  This  car 
is  of  the  coach  type  and  is  fully 
streamlined,  having  a  blunt  nose 
containing  the  driver's  compart- 
ment. It  weighs  20  tons,  is  85 
feet  long,  and  is  driven  from  the 
rear  end  by  an  airplane  engine 
and  a  large  four  blade  propeller. 
A  sneed  of  124  m.p.h.  has  been 
attained  for  short  stretches,  and 
cali-ulations     indicate     that     it     is 

which  tremendous  speed  only  400 
h.p.  is  required. 

Two     remarkable     facts    stand 


1)   Tl 


drag  du< 


Estimated    Total    Road    Resistances   of   Conventional 
and  Tear-Drop  Sedans 


Speed 

Total   Road   Res 

stance;   lbs.,   (F) 

Rati,, 

M.I'. II.,    (v) 

of    Resistances 

i  'on\  entional 

90 

425 

182 

2.3:1 

SO 

342 

1  5(  1 

2.3:1 

270 

(10 

208 

103 

2.0:1 

5(1 

1  55 

SI 

1.9:1 

40 

112 

(if) 

1.7:1 
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(2)   The    superiority     of     the 
tear-drop  design     as     to     de- 
ereased   drag   remains   in   ap- 
proximately the  same  propor- 
tion,  regardless   of  speed.   In 
other  words,   the   wind  resis- 
tance of  the  conventional  de- 
sign    is     approximately     2J/2 
times  that  of  the  tear-drop  de- 
sign at  any  speed. 
The  total  resistance  of  an  auto- 
mobile at  any  speed  is  expressed 
by  the   equation  : 

F=r+R 
Here  P  is  the  total  resisting 
force  and  R  and  r  respectively  are 
the  wind  resistance  and  the  fric- 
tion resistance  of  the  car,  all  in 
pounds.  The  frictional  resistance, 
r,  increases  somewhat  witli  the 
speed,  but  it  is  nearly  enough  con- 
stant so  that  an  average  value  can 
be  used  without  objectionable 
error.  The  wind  resistance,  R, 
is  the  wind-tunnel-test  figure  for 
a  full-size  car.  It  can  be  approxi- 
mated for  a  conventional  sedan 
by  the  equation : 

R=0.002  AV-' 
In  this,  A  is  the  frontal  area  of 
the  car  in  square  feet,  and  V  is 
the  velocity  in  miles  per  hour,  and 
0.002  is  an  approximate  constant 
that  has  been  well  established  by 
wind  tunnel  tests.  The  friction- 
al resistance  of  a  car  this  size 
may  be  assumed  to  be  35  lbs. 

Having  determined  experimen- 
tally the  frictional  resistance  and 
the  ratio  between  the  wind  resis- 
tance of  the  two  models,  we  can 
determine  the  total  road  resis- 
tance for  both  models  at  various 
speeds  by  means  of  the  above  two 
equations.  The  values  shown  in 
t  h  e  table  were  computed  by 
means  of  these  equations.  It  is 
interesting  to  note  that  the  total 
road  resistance  of  the  convention- 
al sedan  varies  from  1.7  to  2.3 
times  that  of  the  tear-drop  design 
at  speeds  from  40  to  90  m.p.h.  As 
the  horsepower  and  fuel  required 


at  any  speed  vary  roughly  as  the 
total  resistance  to  lie  overcome,  it 
follows  that  the  tear-drop  car  will 
run  approximately  twice  as  far  on 
one  gallon  of  gasoline  as  will  the 
conventional  sedan. 

A  body  like  that  of  an  airship 
or  aeroplane,  traveling  freely 
through  the  air  without  directing 
or  controlling  contact  such  as  is 
afforded  by  wheels  on  a  road-bed, 
depends  to  a  considerable  degree 
for  its  stability  and  smooth  direc- 
tional travel  upon  the  relative  lo- 
cations of  its  center  of  gravity 
and  its  center  of  resultant  wind 
pressure.  If  it  is  so  designed  and 
proportioned  that  its  center  of 
gravity  is  ahead  of  its  center  of 
wind  pressure,  a  righting  couple 
results  whenever  it  tends  to  devi- 
ate from  its  direction  of  motion, 
tending  automatically  to  return 
the  body  to  its  original  alignment. 
This  is  of  considerable  importance 
in  aeroplane  and  dirigible  design ; 
it  is  not  believed  to  be  critical  in 
a  tear-drop  automobile  for  the 
following  reasons : 

(1)  .Stability  and  smooth  di- 
rectional travel  of  an  auto- 
mobile can  be  maintained 
with  no  considerable  righting 
couple  because  of  the  direct- 
ing and  controlling  contact 
of  the  loaded  front  wheels  on 
the  road-bed. 

(2)  In  the  tear-drop  ear,  the 
front  end  may  be  so  designed 
as  to  give,  at  60  m.p.h.,  a 
downward  component  of  the 
wind  pressure  which  will  load 
the  front  wheels  sufficiently 
to  assure  directional  control 
at  this  speed.  This  down- 
ward pressure  is  added  to  the 
front-axle  weight  of  the  car 
and  increases  with  increased 
speed.  It  also  decreases  with 
decreased  speed,  enabling  ex- 
ceptionally easy  steering  for 
low-speed  operation.     The  lo- 


ity  of  the  car  and  its  load  is 
thus  not  of  critical  impor- 
tance in  the  matter  of  steer- 
ing and  directional  control  in 
the  tear-drop  ear  as  it  is  in 
conventional  sedans  and  in 
aeroplane  or  dirigible  bodies. 
(3)  The  front  axle  can  be 
well  loaded  and  the  center  of 
gravity  should  be  far  enough 
forward,  with  the  forward 
seats  located  well  up  in  the 
body  ;  ample  storage  space  is 
provided  in  the  extreme  front 
end  in  which  will  hi'  located 
the  extra  wheel  and  tire, 
tools  and  baggage:  the  rear 
seats,  tlie  battery  and  a  part 
or  all  of  the  engine  unit  is  lo- 
cated ahead  of  the  rear  axle. 
Tins  will  avoid  any  notice- 
ably disturbing  couple  at  high 
speed. 

Present-day  automobiles  were 
designed,  as  to  both  appearance 
and  general  arrangement,  20  to 
30  years  ago,  when  speed  and  op- 
erating economy  were  relatively 
of  little  or  no  importance.  Natur- 
ally, and  rightly,  aerodynamic 
conditions  of  adaptability  to  high- 
speed travel  through  the  air  were 
not  then  considered.  Today  high 
speed,  economy  and  maximum 
comfort  are  demanded.  The  au- 
tomotive industry  and  the  engin- 
eer can  supply  this  demand  with 
t  h  e  rear-engined,  streamlined, 
tear-drop  car  having  a  low  center 
of  gravity. 

Proof  that  accurate  informa- 
tion concerning  the  advantages  of 
streamlining  is  having  its  effect 
upon  automobile  manufacturrs 
may  be  evidenced  by  the  changed 
design  present  on  current  models. 
Thus  it  is  exceedingly  probable 
that  in  the  course  of  a  few  years 
the  public  Avill  gaze  back  upon  the 
present  models  with  the  same 
amusement  with  which  we  now 
view  cars  of  twenty  years  ago. 


He:    "(Josh,   your 
She:     "Is  that  so: 


Lecturer:  "And  my  dear 
friends,  I  ask  you.  what  is  a 
home  without   a   mother?" 

Clanton:  "An  incubator." 


A  Lofty  Soul 


hope  Go.l 


Monday  Night  Blues 


"Mi 
freshm 


Her  e 
This    c 

I    kissed    her. 
band  came, 

Now    mine   are   jet 

Dizzy  Izzy  rocked 

Dizzy    Izzv    could] 

Exit  Dizzy. 


were   black   as  jet 
rming    girl    1    knew; 


Entertaining 


Him:     ' '  M\ 
Yohn,  it's  Yin 


Wee    Willy:      "Ami 
tuation,  tun. 


"There's  a  pood  combina- 
tion shot,"  cried  the  co-ed 
as  .she  removed  the  tattered 
lingerie  from  her  laundry 
bundle. 

(White   Mule) 
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The  Three  Blind  Mice 
Are  Educated 

Three   rodents   with   defective   vision. 

Note  the  manner  in  which   they  flee. 

They  all  pursue  the  spouse  of  the  agri- 
culturist, 

Wlin  severed  their  extremities  with  a 
kitchen  utensil. 

In  the  entire  span  of  your  existence 
have  you  ever  seen  such  an  unusual 
phenomenon   as 

Three   rodents   with    defective   vision? 


Ain't  It  So? 


Marv  had 
And,  oh. 

In   place  of 
It  gave  ; 


Extract    from    'Tec- 


no    idle    tale,"    said    the 

ie  leaned   over  for  another 

(Black  and  Blue  Jay) 


First  Sparrow:  "Are  you 
ing  smith  this  winter?" 
3econd  Sparrow:  "Am  I? 
y,  I  wouldn't  miss  the 
;ua  Caliente  Derby  for  a 
■k  of  grass  seed. ' ' 

(Voo  Doo) 


He:  "They  tell  me  you 
She:  "That's  my  busi- 
He:     "Well,     how'd     you 


Romance 


bus 


bunga- 


Man,    very    hoarse    with    ; 
ild,   not   able  to  talk  abovt 


wliisp, 


Wife 
No,   c 


r,  knocks  at  doc- 
me  at  night  and  the 

wife  comes  to  the 
'Is     the     doctor     at 


»lf.    after   a    heavy 
it  if  I  ought  to  let 


News 


.-erti 


Definition  of  the  ' 
the  latest  edition  of 
arv: — "An    obsolete   t 


:he   new   diction- 

•riu    meaning   in- 


Wanted — Jokes    slightly    off    color. 
-The     Armour     Engineer"     (or    was    it 
the    Armour    engineers?) 

The  subtle  humor  is  incomprehensi- 
ble, but  to  avoid  further  embarrass- 
ment   please    do    not    read    any    farther. 


Spring  is  largely  overrated 
When   one   is   already  mated. 

It  wasn't  liquor  that  killed  oh 
Nor  women  that  stopped  his  br 
'Twas  an  Austin  somebody  dr< 

his  leg 

And    tickled   old   Ben   to   death. 


"How 
"Fair 


ir   date? 


"The  young  bride  certainly  does 
worship  her   husband,   doesn't   she?" 

"Yes;  she  places  burnt  offerings  be- 
fore him  three  times  a  day." 


What   can  you  do  for  me?" 

Doc:      "I'll   have   to   give   you   so 
thing  to  pass  the  time  away. ' ' 

(Pennsylvania    Trian,- 


Postscript 


If  this  page  has  shocked  any  of  the 
itient  readers  please  report  to  the 
'eih  News';  —  the  'Steam  Shovel'  col- 
on   has   bein    begging   for  'contribs'. 
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Essentials  of  Weather 
Prognostication 

{Continued  front  page   104) 
\  ;ition  is  still  of  importance  and 

importance  to  anyone  planning  a 
trip  where  weather  forecasts  are 
not  available.  A  knowledge  of 
the  weather  and  its  vagaries  may 
often  cause  him  to  change  his 
plans  tci  advantage  and  may  even 
be  a  means  of  insuring  his  safety. 
Aside  from  its  practical  uses,  an 
intimate  knowledge  of  the  sk\ , 
winds,  clouds,  and  heavenly  bod- 
ies, such  as  necessarily  comes  of  a 
study  of  prognosticating  the 
weather,  offers  a  very  pleasure- 
able  pastime. 

Unfortunately,  there  are  no  in- 
fallible rules  to  follow  in  weather 
forecasting,  for  the  weather  is 
very  fickle.  However,  certain 
signs  and  factors  point  to  definite 
weather  changes  to  follow,  and 
while  a  change  in  temperature  or 
atmospheric  conditions  m  i  g  h  t 
spoil  an  apparently  logical  predic- 
tion, in  the  majority  of  cases  the 
sequence  of  events  conies  out 
about  as  scheduled. 

It  remains  then  for  anyone  who 
would  be  weather-minded  to  fam- 
iliarize himself  with  these  preced- 
ing conditions.     He     must,     how- 


Tl 


,.,.! 


stars  are  good  weather  indicators. 
The  reason  for  their  value  as  in- 
dicators is  because  they  show  very 
clearly  the  state  of  the  atmos- 
phere, which  is  the  best  reflector 
of  what  the  weather  is  about  to 
be.  The  most  familiar  of  these 
signs  concern  sunrise  and  sunset. 
A  (dear  sunset  in  a  red  evening 
sky  denotes  a  relatively  dry  at- 
mosphere, and  for  this  reason  is  a 
good  omen  of  fair  weather  on  the 
morrow.  If  there  is  a  green  or 
yellow  tint,  the  chances  of  fair 
weather  are  even  greater  because 
this  indicates  a  very  dry  atmos- 
phere. A  sunset  in  a  hazy  sky, 
however,  manifests  a  humid  at- 
mosphere, moisture  in  the  air  be- 
ing condensed  into  clouds  by  the 
low  temperatures  aloft.  The  ac- 
tions of  Nature  during  the  night 
are  such  that  the  reverse  of  these 
sic-ns  is  true.  A  grey  sunrise 
with  an  early  morning  fog  rising 
from  the  lowlands,  gives  promise 
of  a  good  day,  while  a  red  sun- 
rise is  a  bad  omen. 

Many  conditions  of  the  weather 


have  been  attributed  to  phi 

scientists  that  except    for  th 
Slighl    ell'ect    of  tides  on   the 

phere,  the  moon  has  no  emit 

rol  on 

the  weather.   However,  it   d( 
its  appearance,  denote   the 
tion  of  the  air.     Thus,  a  bri 

•ondi- 

lliant. 

white   moon    is  significant 
(dear    atmosphere,    while    a 
pale  moon  is  a  fair  sign  of  s 

of  a 
nisty. 

also  a  good  indicator  by  tin 
pearance    on    a     moonless 
(  oronas   and    halos    arc    gen 
sitnis  of  a  storm. 

Dew   forms  at   nighl   only 

night. 

(■rally 

that  a  rain  can  hardly  occui 

such 

on   still   nights,   if  dew   fails 

to  ap- 

judge  the  duration  of  the  storm. 
Rain  clouds  that  form  rapidly,  as 
in  a  local  thunder-shower,  soon 
dissipate  and  pass  over.  A  storm 
that  is  a  long  time  in  forming  is 
usually  a   lengthy  disturbance. 

Night  rains  very  seldom  last 
through  the  day  and  a  (dear,  sun- 
ny afternoon  can  be  depended  up- 
on. 

Clouds  are  one  of  the  best  wea- 
ther indicators  of  Nature.  The 
familiar  large  fluffy  clouds  id'  the 
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With  this  issue  the  Engineer  com- 
pletes its  twenty-third  year.  Each  year  j 
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tent matter  and  make-tip.  The  next 
year  will  witness  extensive  changes  in 
style  and  features.  Interesting  articles, 
complete  college  events  summarys  and  a 
valuable  alumni  section  have  made  the 
Engineer  well  worth  the  $1.50  annual 
subscription   rate. 


Engineering  Summer 
School  of  the  Rockies 

Students  of  Engineering  who  wish  to  make 
up  work  or  secure  additional  credit  during 
the  summer  are  offered  an  unusual  oppor- 
tunity to  combine  work  and  recreation  in 
Golden,  the  Gateway  of  the  Rockies. 

July  11  to  August  26,  1932 

For  detailed  announcement  of  courses,  write 
to  the  Registrar  for  Bulletin  S-2. 

Colorado  School  gf  Mines 

Golden,  Colorado 


Mention  the  At 


THE  ARMOUR  ENGINEER 


cumulus  variety  seen  on  bright, 
sunshiny  days  are  excellent  fair- 
weather  indicators.  They  usual- 
Is  make  their  appearance  late  in 
the  morning  and  disappear  in  the 
evening  when  the  air  begins  to 
cool.  In  humid  weather,  how- 
ever, they  change  from  harmless 
cumulus  clouds  to  the  nimbus 
clouds,  known  as  the  ■■Thunder- 
head"',  and  usually  presage  rain. 
Cirrus  clouds  are  thin  wispy 
clouds  so  high  up  as  to  be  made 
up  of  ice  crystals  even  on  the  hol- 
iest day.  When  they  form  into 
curling  wisps  a  storm  is  in  the  off 
ing. 

Winds  are  also  good  weather 
indicators;  like  cloud  travel,  a 
west  wind  is  usually  a  fair  one, 
while  a  northwest  wind  is  a  sign 
of  good  although  cool  weather. 
South  and  east  winds  often  pre- 
cede muggy  weather,  while  a 
northeast  wind  will  bring  dis- 
agreeable rains  in  summer  and 
blizzards  in  winter.  A  win, I  that 
changes  direction  counter-clock- 
wise manner,  is  a  promise  of  fair 
come,  while  a  veering  wind,  one 
that  changes  direction  in  a  clock- 
conditions.  A  falling  barometer 
and  a  backing  wind  are  two  signs 
that  should  never  he  ignored. 

A  barometer  is  probably  the 
best  indicator  of  weather  change 
that  is  available,  and  tin-  amateur 
forecaster  would  do  well  to  equip 
himself  with  a  portable  aneroid 
barometer.  Barometer  indications 
and  the  probable  results  are  sum- 
marized in  the  included  table  pre- 
pare,! by  1  h  e  United  States 
Weather  Bureau. 

Xow  that  we  have  a  knowledge 
of  weather  prognostication  by 
means  of  local  observations,  let  us 
turn  to  a  study  of  the  tools  used 
by  the  official  forecaster.  This 
much  maligned  and  little  appre- 
ciated individual  does  not  guess 
at  the  weather  as  some  of  us  like 
to    believe.  We    remember    only 

those  times  when  he  is  wrong  and 
forget  that  he  is  correct  eighty 
to  ninctv  percent  of  the  time.  The 
proximity  of  Lake  Michigan  and 
ils  important  effed  on  the  weather 
makes  forecasting  in  the  Chicago 
area  very  difficult.  If  the  city  were 
situated  in  a  vast  prairie  the  wea- 


ous  stations,  all  acting'  simultan- 
eously, are  able  to  accomplish  as 
satisfactory  a  survey  as  would  be 
obtained  by  one  person  from  a 
single  point  if  such  a  thing  were 
possible. 

Everv  twelve  hours,  precise]  \ 
at  7:4A  1'.  .M.  and  7  :45  A.  M.,  sev- 
enty-fifth meridian  time  (E.S.T.) 
the  observers  in  all  parts  of  th, 
count r\  begin  work  of  observing 
and  recording  weather  conditions 
each  in  his  respective  territory 
The    skv     is    observed     and     tin 
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Indications 

Wind 

Barometer 

Fair       ami       Uttle 

SW-NW 

High    &    Steady 

temp,    change 

Fair     followed     by 

SW-NW 

High    &    rising    last 

within    two    'lays 

Rain     in    24    ot    M 

SW-NW 

High      &      falling 

hours 

Increasing     wind 

S-SE 

High    and   falling 

with    ram    in    12 

to  24  hours. 

S  u  m  m  e  r :      fair. 

E  NE 

High    and    falling 

ration    ,  n    24 

ll.'Urs 

E-NE 

High    and    falling 

Vj1" 'l, '!'j4  "hours!" 

rapidly 

Rain   will  continue 

SE-NE 

Low    &    falling 

Ram      a  n  d      high 
windfi       clearing 

SE-NE 

Low    &    falling 

in    24    hours. 

rapidly 

1  leu  nig    soon    and 
fair      severla 

S-SW 

Low  nad  rising 

S-SE 

Low    and    falling 

Noi  theast     gales 

with    heavy    rain 

E-NE 

Low    and    falling 

or   snow. 

rapidly 

clouds  classified;  barometers  are 
read  and  corrections  applied  to 
reduce  to  sea  level,  that  readings 
may  be  compared  with  those  of 
other  stations;  the  direction  and 
velocity  of  the  wind  is  noted:  the 
precipitation,  if  any.  is  measured; 
the  current  temperatures  and  the 
extremes  since  the  last  reading 
are  recorded;  moisture  content  of 
the  air  and  other  phenomena  such 
as  thunderstorms,  fog.  halos,  are 
noted. 

Each  observer  then  condenses 
the  information  he  has  secured 
into  a  cipher  message  of  a  few 
words,  which  is  telegraphed  to 
Washington  and  other  large  cities 
where  the  message  is  expanded 
and  placed  on  a  chart  or  map. 

The    locations    of   the   observing 

by  small  circles.  Where  cloudi- 
ness prevails  the  whole  circle  is 
darkened;  for  partly  cloudy  one 
half   of   the   circle;   and   the   circle 
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meter  leading,  wind  velocity,  and 
depth  of  precipitation  is  placed 
near  the  station  in  small  num- 
bers. When  the  precipitation  has 
been  general  over  a  relatively 
large  area,  the  area  is  shaded. 
Lines  are  drawn  through  points  of 
equal  barometric  pressure  and  are 
known  as  isobars.  Dotted  lines 
on  the  maps  are  isotherms,  lines 
drawn  through  points  of  equal 
temperature. 

In  less  than  two  hours  after  the 
observations  have  been  taken,  the 
various  forecasters  are,  figura- 
tively speaking,  standing  on  pin- 
nacles overlooking  t  h  e  entire 
country  and  are  prepared  to  give 
out  information  regarding  the 
weather  conditions  at  any  place. 
This  is  not  to  be  construed  as  a 
forecast,  but  as  a  statement  of  the 
actual  conditions  that  prevail  at 
the  time  of  the  observations.  How- 
ever, it  is  upon  these  maps  that 
the  forecaster  bases  his  prophe- 
cies   for     the     next     twenty-four 

The  centers  of  low  barometric 
pressure  are  indicated  by  the 
word  "low"  and  centers  of  high 
barometric  pressure  by  the  word 
"high."  To  the  casual  observer 
this  has  little  significance  hut  to 
anyone  who  has  a  working  know- 
ledge of  meteorology  it  offers  an 
excellent  means  of  foretelling  fu- 
ture weather  conditions.  Let  us 
study  for  a  moment  the  charac- 
teristics of  areas  of  low  and  high 
pressure. 

An  area  of  low  is  caused  by  con- 
vection currents,  which  when  they 
move  upward,  cause  a  decrease  in 
pressure.  If  the  air  in  these  con- 
vection currents  has  gained  any 
moisture,  clouds  will  form  when  a 
sufficient  height  has  been  reached 
to  condense  the  vapor.  These 
clouds  are  the  familiar  cumulus 
type  seen  so  often  in  fair  weather. 
If  the  moisture  content  of  the  air 
is  high  the  cumulus  clouds  are 
converted  into  nimbus,  invariably 
bringing  rain.  It  is  for  this  rea- 
son that  a  low  is  known  generally 
as  a  storm  area.  An  area  of  ex- 
treme low  pressure  is  called  a  cy- 
clone. Since  cyclonic  disturb- 
ances are  rare  in  this  part  of  the 
country  we  will  not  consider 
them. 

Low  pressure  areas  move  in  a 
generally  eastward  direction, 
l  here     being     two     well-defined 

Canadian  Northwest  across  the 
Lake  region  and  out  the  St.  Law- 
rence valley,  and  the  other,  over 
the    middle    Rocky    Mountain      re- 
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gion  to  the  Gulf  States.  After 
crossing-  the  Gulf  States  the  lows 
almost  invariably  re-curve  up  the 
Ohio  Valley  and  leave  the  country 
by  way  of  the  St.  Lawrence  val- 
ley, or  travel  up  the  Atlantic 
coast.  Weather  changes  over  the 
Canadian  Northwest  will  appear 
from  three  to  four  days  later  over 
the  Eastern  States.  Thus,  the 
weather  forecaster,  observing  on 
his  synoptic  chart  a  rain  accomp- 
anying a  low  pressure  area  to  the 
Northwest,  will  predict  rain;  the 
time  of  arrival  depending  on  the 
distance  and  the  speed  of  the 
storm  area  at  the  time  of  the  fore- 
cast. The  prophecy  is  never  in- 
fallible, for  local  conditions  may 
divert  the  storm  or  dissipate  it 
entirely.  This  is  especially  true 
of  the  city  of  Chicago  because  of 
the  presence  of  Lake  .Michigan. 
The  value  of  the  forecast  is  in  in- 
verse ratio  to  the  distance  of  the 
storm  at  the  time  this  prophecy  is 
made. 

An  area  of  high  pressure  is 
known  as  anti-cyclone  because  the 
conditions  are  the  reverse  of  those 
existing  in  a  low.  The  sky  is  clear 
with  a  more  or  less  hazy  horizon. 
while  the  air  is  invigorating  and 


must 
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dry.  with  low  temperature 
season  is  spring  or  autumn, 
and  lows  follow  each  other  ; 
the    country    in    a    rather    r< 
sequence. 

It    is    not    to    be    supposed 

the  weather  man  makes  his 
nostications  from  a  study  ( 
weather  map  alone.  lie 
make  the  same  local  observi 
that  we  would  if  we  attempted  to 
do  our  own  forecasting.  It  is 
only  by  means  of  these  local 
signs  that  he  is  aide  to  forecast 
spring  thunder-showers.  By  bear- 
ing in  mind  the  movements  of 
highs  and  lows  the  novice  can 
very  readily  forecast  the  weather 
with  the  aid  of  synoptic  charts 
and  local  observations.  Of  course, 
the  question  of  topography  ami 
the  location  of  land  and  water 
areas  with  regard  to  the  place  for 
which  the  prediction  is  made  are 
highly  important  factors,  and  the 
individual  of  limited  experience 
should  not  expect  to  make  alto- 
gether satisfactory  forecasts  with- 
out considering  these  important 
influences. 

'there  are  many  changes  in  high 
and  low-pressure  areas  as  they 
progress  across  the  country  caus- 
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wal. 


Lakes  Region, 
a    constant      stud\ 
er    maps,    as   is    n 
recasters  in  Wash 


work  of  forecasting.  A  large  col- 
lection of  such  observations  has 
been  amassed  and  tabulated  by 
E.  II.  Howie  and  published  in  a 
supplement  of  the  Monthly 
Weather  Review,  and  in  "Fore- 
casting in  the  United  States." 

Weather  predicting  is  not  diffi- 
cult ;  anyone  who  will  keep  in 
mind  the  general  actions  of  high 
and  low-pressure  areas  and  topo- 
graphical features  will  experience 
little  trouble  in  accurately  fore- 
casting the  weather.  At  least  it  is 
a  pleasureable  pastime,  ami  one 
that  can  be  of  much  practical  use 
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The  Solvay  Process  of 
Alkali  Manufacture 


I  c  outimicd  from  page  105) 
coke.  The  kilns  are  closed  at  the 
top,  the  gases  being  drawn  out  by 
powerful  air-pumps,  washes  be- 
ing interposed  between  the  kilns 
and  the  pumps  for  the  purpose  of 
purfiying  and  cooling  the  gases. 
The  heal  evolved  by  the  compres- 
sion in  the  air-pumps  (about  4  at- 

cooling,  and  the  gas  is  led  into 
the  bottom  of  the  "Solvay  tow- 
er." This  is  a  tall  iron  erection, 
built  up  from  superposed  cylin- 
ders, whirh  are  separated  from 
each  other  by  perforated  horizon- 
tal diaphragms.  These  diaphragms 
arc  constructed  in  such  a  manner 
that  the  gases  arc  repeatedly 
subdivided  into  many  s  m  a  I  I 
streams  and  are  thus  thoroughly 
hrouehl    into     contad     with     the 
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ly   all   the   chlorides  are   removed, 

apparatus.  This  must  be  'con- 
structed in  such  a  manner  that 
the  bicarbonate,  or  acid  carbon- 
ate, of  sodium,  which  always  con- 
tains some     ammonium     salts,     is 

first   Er I  from  these  by  moderate 

heating:  later  on.  by  raising  the 
temperature,  it  is  decomposed  in- 
to solid  sodium  carbonate  and 
carbon  dioxide.  The  former  is 
then  ground  to  produce  the  final 
product,  soda  ash,  from  which 
different  grades  and  forms  are 
prepared,  and  also  caustic  soda. 
The  carbon  dioxide  is  again  used 
in  the  Solvay  tower  to  treat  the 
salt  solution,  being  mixed  with 
the  Lime-kiln  gases. 

Various  forms  of  drying  appa- 
ratus are  used  to  convert  the 
crude  bicarbonate  into  the  soda 
ash.  most  of  them  being  of  the 
form  of  th,.  Thclau  pan.  described 
here.  This  is  a  Ion-  trough,  of 
nearlv  semi-circular  section,  th,' 
whole  bottom  being  exposed  to 
lire,     usually     gas.       A     horizontal 

trough,  and  is  provided  with  stir- 
manner  that  they  constantly 
scrape  the  bottom  so  that  the  salts 
cannot  burn  fast  upon  it.  and  at 
tiie  same  time  move  forward  to- 
ward one  end  of  tln^  trough, 
where  they  are  automatically  re- 
moved by  a  chain  of  buckets.  The 
ordinary  vacuum  pan  is  used  for 
this  process  also,  as  it  brings 
about  a  saving  id'  fuel  through 
the  fact  that  Liquids  boil  at  a  low- 
imd  hence  the  water  will  be 
evaporated  with  less  heat  being 
used.      The   soda    ash    obtained    in 
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running  out  the  bottom  is  passed 
on  to  the  filters.  The  filters  usu- 
ally arc  a  combination  of  from 
two  to  five  filters  operating  on  the 
\  acuum  principle,  lien.  ;i  separa- 
tion is  effected  between  the  sodi- 
id  carbonate  crvstals  ami 
mother  liquor.  The  former 
are  washed  with  water  until  near- 


while  a   sn.allei 
■    various    wash 


their  behavior  toward  heat.  The 
ammonium  carbonates  are  driven 
out  from  their  solutions  by  pro- 
longed boiling',  being  thereby  de- 
composed into  ammonia,  carbon- 
ate, and  water,  according  to  the 
equation: 

i. \II4  >..('<>,  2NH3  +  COo  + 
II,.o. 

The  ammonium  chloride  is  not 
volatile  under  these  conditions 
and  must  he  decomposed  by  or- 
dinary slaked  lime,  or  calcium  hy- 
droxide.    The  equation  is: 

XI I  ,('1  +  Ca(OH),  =  2X1 1,  + 
Cad-  +  2H,0. 

The  solution  of  calcium  chlor- 
ide was  formerly  run  to  waste, 
but    now    is  one  of  the  most    valu- 

The  ammonia  can  now  be  re-intro- 
duced into  th,-  process. 

The  reversible  character  of  the 

drawback,  as  it  permits  some  of 
the  sodium  chloride  to  remain 
with  the  ammonium  chloride,  and 
consequently  issue  from  the  am- 
monia stills  with  the  calcium 
chloride.  It  has  been  found,  how- 
ever,  that  this  sodium    chloride   is 


Early  attempts  at  utilizing  the 
output  of  calcium  chloride  were 
all  directed  toward  obtaining  free 
chloride,  which  was  never  a  suc- 
cess, less  than  ever  since  the  dis- 
covery of  the  electrolvtic  process 
for  the  manufacture  of  chlorine. 
Chemists  soon  found  many  uses 
for  the  heretofore  waste  calcium 
chloride  when  the  economic  suc- 
cess of  the  enterprise  depended 
on  it.  Il  was  found  to  be  very 
valuable  in  the  preparation  of  an- 
ti-freeze  compounds,  and  in  solu- 
tion for  the  preparation  of  refrig- 
erating brines.  Also,  due  to  its 
ability  to  absorb  moisture,  il  is 
used  to  lay  dust  on  roads  and  in 
storage  warehouses,  in  general, 
anywhere  where  dust  is  harmful. 
Calcium  chloride  is  an  aid  in  ce- 
ment manufacture,  and  in  the 
color  industry.  Its  function  is  to 
hasten  the  setting  of  the  concrete, 
or  to  hasten  the  drying  of  a  paint 
using  water  as  a  solvent,  as  it  ab- 

Xew  York,  a  suburb  of  Syracuse, 
is  one  of  the  largest  companies 
producing  soda  by  th,>  Solvay 
process  in  the  world.  It  was  built 
in  1881,  and  marked  the  begin- 
ning of  the  alkali  industry  in  this 
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country.  This  firm  has  developed 
a  line  of  by-products  second  to 
none  in  the  United  States.  One 
of  the  largest  productions  of  all 
is  that  of  caustic  soda,  or  sodium 
hydroxide,  which  probably  has 
the  widest  range  of  uses  of  all  Hie 
Solvay  products. 

Caustic  soda  is  invariably  made 
from  sodium  carbonate  by  the  ad- 
dition of  slaked  lime : 

Na2C03  +  Ca(OH)2  =  CaC03 
+  2NaOH. 

The  calcium  carbonate,  being 
insoluble,  is  easily  separated 
from  the  caustic  liquor  by  filtra- 
tion. As  this  reaction  is  reversi- 
ble, it  is  necessary  to  observe  the 
conditions  which  send  it  in  the 
right  direction.  These  are  dilut- 
ing with  water  so  as  not  to  ex- 
ceed K)  per  cent  sodium  carbon- 
ate to  90  per  cent  water;  boiling 
this  mixture,  and  keeping  it  well 
agitated.  At  the  best  only  about 
92  per  cent  of  the  carbonate  can 
be  changed  to  the  hydroxide,  8 
per  cent  remaining  unchanged. 

After  being  concentrated  to  a 
certain  point,  and  after  the  sepa- 
ration of  nearly  all  the  salts  has 
taken  place,  the  caustic  liquor  is 
transferred  to  cast-iron  "finish- 
ing-pots", holding  from  ten  to 
twenty  tons.  Here  it  is  further 
boiled  until  the  greater  part  of 
the  water  has  been  removed,  and 
until,  on  cooling,  the  greater  part 
of  the  salts  set  to  a  solid  mass. 
This  requires  ultimately  a  good 
red  heat.  When  it  has  become 
completely  cleared,  the  solid  caus- 
tic soda  is  transferred  to  sheet- 
iron  drums,  or  packed  to  become 
the  caustic  soda  of  commerce.  It 
is  used  in  large  quantities  in  the 
manufacture  of  soap,  paper,  tex- 
tiles, and  a  great  many  dyes. 

The  Solvay  process,  as  carried 
on  commercially  today,  may  be 
taken  as  a  fine  example  of  modern 
efficient  industry.  The  use  of 
every  possible  by-product  is  per- 
haps the  most  astounding  feature 
in  the  study  of  the  process ;  many 
and  varied  uses  for  every  product 
have  been  built  up.  An  expert 
chemist,  with  a  complete  know- 
ledge of  the  chemical  properties 
of  an  alkali,  may  not  be  compe- 
tent to  advise  a  customer  in  an  in- 
telligent use  of  it ;  his  chemical 
knowledge  must  be  supplemented 
by  practical  experience  in  the 
uses  of  alkali,  and  the  manufac- 
turing processes  into  which  it  en- 
ters. Men  with  this  practical  ex- 
perience in  the  alkali  field  are  in 
demand  todav. 


The  Explosive  Limits  of 
Petroleum  Vapors 

(  Continued  from  page  101  ) 
(•handier  into  the  space  being 
sampled,  flame  arresters  consist- 
ing of  brass  rods  with  very  fine 
holes  drilled  through  them  longi- 
tudinally are  placed  on  either  side 
of  the  reaction  chamber. 

It  should  be  pointed  ou1  that 
the  instrument  is  not  adapted  to 
the  measurement  of  mixtures 
above  the  lower  explosive  limit. 
Pumping  such  mixtures  through 
the  instrument  is  likely  to  melt 
the    fine    platinum    wire    catalyst, 


Tlie  Burrell  methane  indicator 
developed  at  the  Pittsburgh  ex- 
periment station  of  the  Bureau  of 
.Mines,  while  initially  designed  for 
detecting  methane  in  mines,  has 
been  widely  used  for  the  detec- 
tion of  petroleum  vapors.  When 
used  for  this  purpose  a  special 
scale  giving  the  relative  rlamma- 
bility  replaces  the  regular  meth- 
ane scale,  and  the  following  will 
very  briefly  relate  the  theory  be- 
hind the  construction  of  this  spec 
ial  petroleum  scale. 

For  the  constituents  thai  may 
be  found  in  petroleum  vapor,  the 
lower  explosive  limits  range  from 
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x.]  per  eenl  heptane  I  to  3.2  per 
vent  (ethane).  It  requires  over 
thi  is     much     ethane     as 

e  to  produce  an  explosive 
mixture.  On  the  other  hand,  one 
volume  of  heptane  produces  two 
Times  the  amount  of  contraction 
when  burned,  ami  if  a  seale  which 
is  based  oh  contractions  is  con- 
eted  with  respect  to  relative 
explosibility,  the  two  opposing 
factors  largely  compensate  each 
other. 

A  table  giving  the  amount  of 
contraction  produced  when  100 
c.  c.  of  vapor-air  mixture  at  the 
lower  explosive  limit  is  burned 
would  indicate  a  range  from  4.90 
c.c.  for  heptane  to  7.7.1  c.e.  for 
ethane.  Thus  if  a  petroleum  va- 
por of  unknown  composition  is 
tested  with  the  Burrell  indicator 
and  v.-ives  a  contraction  of  4.90 
per  rent,  the  mixture  would  just 
be  explosive  if  the  vapors  were 
heptane,  but  for  any  of  the  other 
vapors,  such  as  petane  or  butane, 
the  mixture  would  be  nonexplo- 
sive. 

In  view  of  the  above  facts,  the 
only  scale  that  would  safely  indi- 
cate an  explosive  mixture  of  pe- 
troleum vapor  of  unknown  com- 
position in  ail-  should  obviously 
be  based  on  the  gas  or  vapor  pro- 
ducing an  explosive  mixture  with 
the  least  contraction. 

That  is  may  lie  safe  for  all  con- 
ditions of  use.  the  petroleum-va- 
por scale  has  been  devised  on  the 
basis  of  heptane.  The  safety  lim- 
it has  been  set  at  0.3  per  cent,  the 
maximum  value  at  which  a  person 
may  lie  exposed  for  MO  minutes  or 
longer  without  serious  effects. 
Thus  the  mixture  does  not  he- 
come  explosive  until  the  petrol- 
eum vapor  is  present  in  quantities 
over  three  times  the  amount  that 
is  permissible  to  allow  a  person  to 
enter;  this  wide  factor  of  safety 
(300  per  cent)  more  than  offsets 
the  errors  caused  by  the  varia- 
tions of  the  composition  of  the  pe- 
troleum vapors. 

As  the  reader  lias  already  sur- 
mised, the  I'.uiTell  indicator  it- 
self, in  operation,  utilizes  the  vol- 
ume contraction  of  the  vapor-air 
mixture  on  combustion  as  a  means 
of  ascertaining  the  decree  of  ex- 
plosibility of  the  unknown  atmos- 
phere under  analysis.  The  indi- 
cator is  essentially  a  metal  I '-tube 
mounted  on  a  base  to  keep  it  up- 
right. This  is  tilled  with  water  to 
a  level  which  corresponds  to  a 
point  on  the  scale  0.4  cm.  below 
the  zero  mark  in  order  to  counter- 
tain     variables,     such     as 


heat  from  the  glower,  solubility 
of  the  ^ases  in  water,  and  tem- 
perature changes.  The  platinum 
coil  glower  is  located  at  the  top 
of  the  other  arm.  and  i.-,  connect- 
ed to  a  battery  outside  oi  the  de- 
vice. The  sample  is  drawn  into 
this  anii  above  the  water  level  by- 
means  of  a  hand  aspirator.  At 
this  stage,  the  glower  is  allowed 
to  burn  for  a  3  minute  period,  and 
the  final  gas  volume  contraction 
is  read  on  the  scale  as  a  lowering 
of  the  water  level  in  the  first  - 
mentioned  arm  of  the  tube. 

If  the  mixture  is  within  the 
upper  and  lower  explosive  limit 
when  the  current  is  turned  on 
the  vapor  in  the  indicator,  an  ex- 
plosion will  result,  often  blowing 
some  of  the  water  out  of  the 
gauge  glass.  For  a  quantitative 
estimation  of  petroleum  vapor, 
the  percentage  present  must  be 
below  the  lower  flammable  limit  ; 
if  the  vapors  are  explosive  only 
a  qualitative  test  can  be  made. 
which    is    shown    by    the    mixture 


ised 


the  detector  caniur 
mixtures  above  the  upper  explo- 
sive limit  or  for  mixtures  de- 
ficient in  oxygen. 

In  order  to  obtain  samples  from 
inaccessible  places,  as  in  large  oil 
tanks  and  bulk  containers,  a  met- 
al pipe  is  extended  into  the  place 
to  be  sampled  and  the  other  end 
connected  to  one  arm  of  a  M-way 
inlet  ami  valve,  so  arranged  that 
the  sample  can  be  aspirated  and 
introduced    into  the   indicator. 

Actual  tests  of  the  indicator  in 
the  hands  of  inexperienced  users 
have  shown  it  will  indicate  within 
0.1  per  cent  the  amount  of  petrol- 
Exact  data  regarding  the  lower 
and  upper  flammable  limits  of 
various  vapors,  and  convenient 
devices  to  quickly  give  the  con- 
centrations in  unknown  samples, 
are  necessary  before  any  advance 

complished.  All  these  are  to  be 
considered  as  tools  with  which  the 
safety  engineer  must  create  a  pro- 
tective system  for  his  refinery. 

Generally  speaking,  three  fac- 
tors arc  essential  for  the  develop- 
ment of  vapor  explosions:  (1) 
combustible  vapors  in  the  proper 
proportions;     (2)     sufficient    oxy 

ignition.  The  elimination  or  pro- 
per control  of  any  one  of  these 
max    be    used    as   a    means   of    pro- 


impossible  to  eliminate  explosion 
hazards  by  control  of  this  factor. 
Static  charges,  such  as  lightning, 
or  sparks,  and  open  blames  are 
the  two  most  prevalent  sources  of 
ignition. 

Explosions  may  be  prevented 
by  keeping  the  oxygen  content  of 
the  mixtures  below  a  given  per- 
centage, depending  upon  the  hy- 
drocarbon vapors  present.  Oxy- 
gen  reduction  can  most  easily  be 
obtained  by  adding  inert  gases 
such  as  nitrogen  or  carbon  diox- 
ide, or  both.  The  extent  to  which 
the  oxygen  content  must  be  re- 
duced also  depends  upon  whether 
the  inert  gas  is  nitrogen  or  carbon 
dioxide.  A  number  of  the  larger 
refineries  have  developed  elabor- 
ate inert  gas  systems,  which  are 
simply  pipe  lines  that  introduce 
the  inert  gas  into  the  reservoir 
rather  than  to  allow  air  to  be 
sucked  in,  due  to  temperature 
changes  and  various  other  condi- 
tions. 

Tables  have  been  prepared 
which  give  the  percentage  of  oxy- 
gen which  must  not  be  exceeded 
if  explosions  are  to  be  prevented 
by  the  addition  of  inert  gases. 
From  these  it  is  fairly  safe  to 
state  that  if  nitrogen  is  added  to 
any  saturated  hydrocarbon-air 
mixture  until  the  oxygen  content 
is  below  11.0  per  cent,  the  mix- 
ture will  not  be  explosive.  If 
carbon  dioxide  is  added  alone, 
such  additions  should  be  contin- 
ued until  the  oxygen  content  of 
the  atmosphere  is  below  13.0  per 
cent.  If  tlue  gas  is  used  ( 12.0 
per  cent  carbon  dioxide  and  88 
per  cent  nitrogen)  such  additions 
should  lie  continued  until  the  oxy- 
gen content  is  below  11.5  per  cent. 

The  fact  that  the  oxygen  is 
kept  below  the  values  given  does 
not  guarantee  that  explosions  are 
impossible,  for  if  air  gains  en- 
trance to  the  mixture,  or  if  by  ac- 
cident the  gases  leak  out  in  the 
open,  such  mixtures,  if  they  con- 
tain large  excesses  of  hydrocar- 
bon vapors,  will  again  become  ex- 
plosive when  the  proper  amount 
of  air  has  mixed  with  them. 

The  oil  industry  as  a  whole,  for 
the  past  several  years,  lias  real- 
ized the  necessity  of  some  form  of 
protection  for  the  large  reservoirs 
in  use  for  storing  their  products 
and  ranging  in  size  from  500,000 
barrels  to  2.000.0()0  barrels.  It  is 
thought  that  a  proper  utilization 
of  the  tables  and  data  referred  to 
in  this  article  will  do  much  to  de- 
crease the  great  annual  losses  in 
both  life  ami  property. 


Tjesign  for 

OXWELDING 


By  redesigning  this  table 
and  other  aluminum  alloy 
furniture  for  oxuelded 
construction,  the  producer 
cut  manufacturing  costs 
25  per  cent. 


and  lower  production  costs 


OXY-ACETYLENE  welding  low- 
ers  production  costs  because  it 
provides  a  method  of  fabricating  metal 
without  slow  and  expensive  mechanical 
jointing  ...  By  making  joints  stronger 
than  the  metal  itself,  it  permits  the  use  of 
lighter  material  or  the  substitution  of 
shape-cut  fabricated  parts  for  castings . . . 
And  by  making  a  smooth,  invisible  joint, 
it  makes  painting,  lacquering,  enamel- 
ing, or  polishing  easier  and  quicker. 

Tomorrow's  engineers  will  be  ex- 
pected to  know  how  to  apply  the  oxy- 
acetylene  process  of  welding  and  cutting 
metals.  For  their  assistance,  we  have 
prepared  several  interesting  technical 
booklets  explaining  how  this  modern 
metal-working  process  is  used  in  the 
design,  construction,  and  fabrication  of 
metal  parts  and  structures.  These  books 
contain  newer  and  more  practical  ma- 
terial than  most  texts  and  will  form  a 
helpful  addition  to  your  personal  li- 
brary. Write  to  us  and  we  will  send 
them  to  you  without  charge. 


THE  LINDE  AIR  PRODUCTS  COMPANY 

Unit  of  Union  Carbide  and  Carbon  Corporation 
126  Producing  Plants  [jjjj  627  Warehouse  Stocks 
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160,000-kw.  G-E  tande 
pound  turbine- generc 


I  ^^X  —  but  the  immense  size  of  this 
160,000 -kilowatt  turbine-generator  dwarfs 
the  44  test  men  who  test  such  apparatus. 
This  turbine-generator  for  the  Brooklyn 
Edison  Company — the  largest  single-shaft 
unit  yet  developed  —  is  capable  of  furnish- 
ing muscle  power  equal  to  all  the  inhabitants 
of  New  York  City.  Its  214,400  horsepower 
operates  both  day  and  night,  lifting  heavy 
burdens  from  human  shoulders,  and  supplying 


electric  energy  to  countless  devices  in  homes, 
in  offices,  and  in  factories. 
The  44  test  men  shown  above  represent  31 
colleges  and  universities  from  New  Mexico 
to  New  Hampshire,  including  the  University 
of  Porto  Rico.  Each  year  many  college- 
trained  men  join  the  General  Electric  Testing 
Department,  which  trains  them  for  future 
responsible  positions  and  electrical  leader- 
ship on  land,  on  sea,  and  in  the  air. 


GENERAL W ELECTRIC 


